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(0 Substituted pyridopyrimidinones and related heterocycles as angiotensin II antagonists. 

(g) Novel substituted pyridopyrimidinones of formula (I), which are useful as angiotensin II antagonists, 
are disclosed. 
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INTRODUCTION of the invention 

This invention relates .0 novel substituted pyndopynmidinon. end related beie^d^^nds which 
are useful as angiotensin II anlagonists inthe trearniontof elevated blood P"^ » n a ”^^ '; e . a . r l,a '' ure - 
Thus, the substituted pyddopydmidinone compound, of the invenbon are useful as antihypertensives. 

BACKGROUND OF THE INVENTION 

Renin anaiotensin system (RAS) plays a central role in the regulation of normal blood pressure and seems 
“ a- E- do*, vot. 5. PP. 246-271, Elsevier Selene. Publisher. Amslerdam. The 

^RraX^tralnon-pepllde compounds have beend^ted as Alla^gon^lfc^liraot^cb^ 

derivatives of 4,5,6,7-tetrahydro-2H-imidazo[4,5-c]-pyr l dine-6-carboxyl.c acd and analogs thereof 

hypertensive agents. 

DETAILED DESCRIPTION OF THE INVENTION 

This invendon relates to novel substituted pyridopydmldlnone and related heterocyclic compou nds w hich 
are uil^SoLsin II antagonists, as antlbypertenshres. t. the treatment ol congest™ b ean fail ure, and 
rtTSa“ent ot elevated intraocular pressure. The compounds of this invention hav. the general tonnula 
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wherein: 

M is a C atom; 

L is C or N when connected to K or J to form a ring as defined below; 

j j S -C(=Y)- where Y is 0 or NR 21 and K and L are connected together to form a 6 membered aromatic 
ring containing one N atom that is not at K and five C atoms which may be substituted, at the carbon atoms 
with R 7 , R 8a and R 86 ; * 

K js -C(=Y)- where Y is 0 or NR 21 and J and L are connected together to form a 6 membered aromatic 
ring containing one N atom that is not at J and five C atoms which may be substituted at the carbon atoms with 
R 7 , R 8a and R 8b provided that only one of J or K is -C(=Y)-; 

Ri is 

(a) -C0 2 R 4 , 

(b) -S0 3 R 6 , 

(c) -NHS0 2 CF 3 , 

(d) -PCKOR*)* 

(e) -SOrNH-R®, 

(0 -CONHOR 5 , 



20 




25 



(h) -M 



i r 5 



(i) -S0 2 NH-heteroaryl as defined below, 

(j) -CH 2 S0 2 NH-heteroaryl as defined below, 

30 (k) -S0 2 NH-C0-R22, 

(l) -CHjSOzNH-CO-R 22 , 

(m) -C0NH-S0 2 R22 

(n) -CHjCONH-SOzR 22 , 

(o) -NHS0 2 NHC0-R22, 

35 (p) -NHCONHSOz-R 22 , 



40 



N-N NrN 

Cq) Ar” or Ar-A”, 



->1 1 



45 



SO 



w 



N-N 



N-N 



(r) or " CH 2'^ r 'N-R 11 , 



-CO-NH 






N-N 



R 



1 1 



N-N 



or 



-CO-NH 



■VA?", 



55 (t) -conhnhso 2 cf 3 , 

(u) -S0 2 NH-CN t 
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(V) 



N-N 

< x 

N CF 3 , 
H 



(w) 



N-N 
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(x) - PO(OR 5 )(OR 4 ), 

wherein he^oa^feTn^nsubstituted, monosubstituted or disubstituted five or six . ^ 
which can optionally contain from 1 to 3 heteroatoms selected from the group cons'sttngofaN S dh 
rein the substituents are members selected from the group c ons,st,ng of-OH -SH, -Ci^-alM. ^ al y> 
-CF 3i halo (Cl, Br, F, I), -N0 2 , -C0 2 H, -CO^-C.-alkyl), -NH 2> -NH(C r C 4 -alkyl) and -N(C,-C 4 -alkyl) 2 , 

R2* and R 2 *’ are each independently 



(a) H, 

(b) halogen, (Cl, Br, I, F) 

(c) N0 2 , 

(d) NH 2 , 

(e) Ci-Q-alkylamino, 

(f) di(C r C 4 -alkyl)annino 

(g) S0 2 NHR 9 , 

(h) CF 3 , 

(i) C r C 6 -alkyl, 

(j) Ci -Cg-alkoxy, 

(k) C,-C 8 -alkyl-S-. 

(l) CrCe-alkenyl, 

(m) CrCe-alkynyl; 

(n) aryl as defined below, 

(o) aryl(C 1 -C 4 -alkyl), 

(p) Ca-CT-cycloalkyl; 

R 3 ® is 



(a) H, 

(b) halo (Cl, Br, I, F) 

40 (c) C,-Ce-alkyl, 

(d) Ct-Ce-alkoxy, 

(e) Ci-Ce-alkoxyalkyi; 

R 3 * 1 is 

(a) H, 

45 (b) halo (Cl, Br, I, F) 

(c) N0 2 , 

(d) C^e-alkyl. 

(e) Ci-Ce-acyloxy, 

(f) CrCrCydoalkyl, 

so (9) C, -Cg-alkoxy, 

(h) -NHS0 2 R 4 , 

(i) hydroxy(C,-C 4 -alkyl). 

(j) aryl(C r C 4 -alkyl), 

(k) Ci-C^alkylthio, 

55 (I) C-,-C 4 -alkyl sulfinyl, 

(m) Ci-C^alkyl sulfonyl, 

(n) NH 2 , 

(o) Ci-C 4 -alkylamino, 
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(p) di(C r C 4 -alkyl)amino, 

(q) fluoro-CVCralkyl-, 

(r) -S0 2 -NHR 9 , 

(s) aryl as defined below, 

s (t) furyl, 

(u) CF 3 , 

(v) C 2 -Ce-alkenyl, 

(w) C r C 6 -alkynyl; 

wherein aryl is phenyl or naphthyl optionally substituted with one or two substituents selected from the group 
10 consisting of halogen(CI, Br, I, F), N(R 4 ) 2 , C0 2 R 4 , C 1 -C 4 -alkyl, C r C 4 -alkoxy, N0 2 , CF 3 , C 1 -C 4 -alkylthio, or OH; 

R 4 is H, aryl as defined above or straight chain or branched C r C 6 alkyl optionally substituted with aryl 
or heteroaryl as defined above; 

R*» is aryl as defined above or straight chain or branched 0,-Ce-alkyl optionally substituted with aryl as 
defined above 
is R 5 is 




E is a single bond, -NR^CH^,-, -S(0) x (CH2) 8 -where x is 0 to 2 and s is 0 to 5, -CH(OH)-, -0-, CO-; 

R 6 is 

(a) aryl as defined above optionally substituted with 1 or 2 substituents selected from the group consisting 

25 of halo (Cl, Br. I, F) -0-C r C 4 -alkyl, C r C 4 -alkyl, -N0 2 , -CF 3 , -S0 2 NR 9 R 10 , -S-C^-alkyl, -OH, -NH 2 , C r 

C 7 -cycloalkyl, C r C 10 -alkenyl; 

(b) straight chain or branched C^e-alkyl, C r C 5 -alkenyl or C r Cs-alkynyl each of which can be optionally 
substituted with a substituent selected from the group consisting of aryl as defined above, C 3 -C7-cycloalkyl, 
halo (Cl, Br, I, F), CF 3 , CF 2 CF 3 , -NH 2 , -NH(C 1 -C 4 -alkyl), -OR 4 -N^-Q-alkylk, -NH-S0 2 R 4 , -COOR 4 , - 

30 S0 2 NHR 9 ; or 

(c) an unsubstituted, monosubstituted or disubstituted heteroaromatic 5 or 6 membered cyclic ring which 
can contain one to three members selected from the group consisting of N, O, S, and wherein the sub- 
stituents are members selected from the group consisting of -OH, -SH, Ci-C 4 -alkyl, C t -C 4 -alkoxy, -CF 3 , halo 
(Cl, Br, I, F), or N0 2 ; 

35 (d) CyCr-cycloalkyl; 

(e) perfluoro-C,-C 4 -alkyl, 

(f) H; 

R 7 is 

(a) H, 

40 (b) straight chain or branched CrCg-alkyl, C^-Ce-alkenyl or Cj-Ce-alkynyl, 

(c) halo(CI, Br, I, F) or 

(d) CF 3 ; 

R 8 ® and R 8b are independently 
(am 

45 (b) Ci-Cg-alkyl optionally substituted with a substituent selected from the group consisting of -OH, -guani- 

dino, C 1 -C 4 -alkoxy, -NfR 4 )* COOR 4 , -CON(R 4 ) 2 , -O-COR 4 , -aryl, -heteroaryl. -S^R 22 , -tetrazol-5-yl, - 
CONHSO 2 R 22 , -S0 2 NH-heteroaryl, -S0 2 NHCOR 22 , -PO(OR 4 ) 2 , -PO(OR 4 )R 9 , -SO^H-CN, -NR^COOR 22 , 
-(CH,)^ 4 , 

(c) -CO-aryl, 

so (d) -CVCT-cydoalkyl, 

(e) halo (Cl, Br, I, F), 

(f) -OH, 

(g) -OR 22 , 

(h) -Ci-C^perfluoroalkyl, 

55 (o-spjm 22 , 

0) -COOR 4 , 

(k) -S0 3 H, 
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(l) -NR-'R 22 , 

(m) -NR^OR 22 , 

(n) -NR 4 COOR 22 , 

(o) -S0 2 NR 4 R®, 

5 (p) -N0 2 , 

(q) -N(R 4 )S0 2 R 22 , 

(r) -NR 4 CONR 4 R 22 , 

10 (s) -oOnr 22 r 9 , 



is 



20 



25 



30 



35 



(t) -aryl or -heteroaryl as defined above, 

(u) -nhso 2 cf 3 , 

(v) -S0 2 NH-heteroaryl. 

(w) -SOjNHCOR 22 , 

(x) -CONHSOzR 22 , 

(y) -PO(OR^ 

(z) -PO(OR 4 )R 4 , * 

(aa) -tetrazol-5-yl, 

(bb) -CONH(tetrazol-5-yl), 

(cc) -COR 4 , 

(dd) -S0 2 NHCN 
(ee) -NR 4 S0 2 NR 4 R 22 , 

(ff) -NR 4 S0 2 0R 22 
(gg) -CONR 4 R 22 , 

(hh) 



O 




where n=0or1. 

R® is H, 0,-Cralkyl, aryl or arylmethyl; 

R 10 is H, C r C 4 -alkyl; 

Rii is H, C r Ce-alkyl, C^-alkenyl, C,-C 4 -alkoxy alkyl, or 



45 




so 



55 



R 12 is -ON, -N0 2 or -C0 2 R 4 ; 

ri 3 is H, (0,-04-31101)00-, 0,-Ce-alkyl, allyl, C r Cer cycloalkyl, aryl or arylmethyl; 
Ri4 is h, Ci-Ce-alkyl, 0,-CrPerfluoroalkyl, Cg-Ce-cycloalkyi, aryl or arylmethyl; 
R15 is H, 0,-Ce-alkyl; 

Ri8 is H, CrCff-alkyl, Cs-Cff-cycloalkyl, aryl or arylmethyl; 

R17 is -NR®R 10 , -OR 10 , -NHCONH* -NHCSNH 2 , 
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R 18 and R 19 are independently C^-alkyl or taken together are -(CHJ,- where q is 2 or 3; 

R 20 is H, -N0 2i -NH 2i -OH or -OCH 3 ; 

R 21 is 

(a) aryl as defined above, 

5 (b) heteroaryl as defined above, 

(c) C r C 4 -alkyl optionally substituted with a substituent selected from the group consisting of aryl as defined 
above, heteroaryl as defined above, -OH, -NH 2 , -NH(Ci-C 4 -alkyl), -N(Ci-C 4 -alkyl) 2 , -C0 2 R 4a , halo(CI, Br, 
F, I), -CF 3 ; 

R 22 is 

io (a) aryl as defined above, 

(b) heteroaryl as defined above, 

(c) (VCrcycloalkyl, 

(d) Ct-Ce-alkyl optionally substituted with a substituent selected from the group consisting of aryl as defined 
above, heteroaryl as defined above, -OH, -SH, Ci-C 4 -alkyl, -0(C 1 -C4-alkyl), -S(Ci-C 4 -alkyl), -CF 3 , halo (Cl, 

is Br, F, I), -N0 2 , -C0 2 H, CO r (C,-C 4 -alkyl), -NH 2 , -NH(C 1 -C 4 -alkyl), -N(C 1 -C 4 -alkyl) 2 , -P0 3 H 2 , -P0(0H)(0-C r 

C 4 -alkyl), -PO(OR 4 )R 9 ; 

(e) perfl uoro-C, -C 4 -al kyl ; 

X is 

(a) a carbon-carbon single bond, 

20 (b) -CO-, 

( c ) -O-, 

(d) -S-, 



25 



30 



(h) -OCH r , 

35 (i) -CH 2 0- 

0 ) -SCH r , 

(k) -CHjS-, 

(l) -NHC(R 9 )(R 10 ), 

(m) -NRSSOj-, 

40 (n) -S0 2 NR 9 -, 

(o) -C(R 9 )(R 10 )NH-, 

(p) -CH=CH-, 

(q) -CF=CF-, 

(r) -CH=CF-, 

45 (s) -CF=CH-, 

(t) -CH 2 CH 2 -, 

(u) -CF 2 CF 2 -, 




(f) -CON-, 
r!5 



(6> -IS-' 




55 



7 




EP 0 481 614 A1 



5 



10 



15 



OB 14 

I 

(w) -CH-. 

OCOR 

I 

Cx) -CH- 
NR 17 

II 

cy> - c - 



1 6 



or 






R o o* 
\ / 
-c- 
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r is lor 2; and 

*" („ are .hose comported. 

M is a C atom; 

J is -C(0)-; membered aromatic ring containing one N atom that is not 

atKandfive a. - car*, atoms t*. *. R- - «* 

R 1 is 

(a) -COOH, 



(b) 




1 

H 



40 



45 



50 



55 



(C) -NH-SO2CF3; 

(d) -S0 2 NH-heteroaryi as defined above, 

(e) -CH 2 S0 2 NH-heteroaiyi as defined above, 

(f) -SOiNH-CO-R 22 , 

(g) -CHjSOzNH-CO-R 22 , 

(h) -CONH-SO 2 R 22 . 

(i) -CHjtCONH-SO^ 22 , 

(j) -NHSOiNHCO-R 22 , 

(k) -NHCONHSOjrR 22 , 



jj» J H. f. a. CF„ C, -Ci-alkyl. Cj-Cretkenyl, C r Cral«myl, or aryl: 

£ S Hi F. a. CFj. CrC^W. CA—* O^lktrol. CVCrCCtoaW. -COOC,^ 

i-CH 3 , NH 2 , -N(C 1 -C 4 ' a 'M)2 or -NH-S0 2 CH 3 , 

E is a single bond, -O- or -S-; 

(b) Cs-Cs-alkanyl or CrCs-alkY 11 ^’ or ’ 
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(c) C 3 -C6-cycloalkyl; 

R 7 is H; 

R 8a and R 8b are independently 

(a) H, 

5 (b) C,-C 8 -alkyl optionally substituted with COOR 4a , OCOR 4 ®, OH, aryl, or -(CHJ^R 4 ; 

(c) OR 22 , 

(d) -OH, 

(e) -NO* 

„> XL- 

(g) -CONR 4 R 22 , 

15 

(h) -NR 4 J]-0-R 22 , 

20 (i) -NR 4 R 22 , 

0) halo(CI, F, Br), 

(k) -CF 3 , 

(l) -C0 2 R 4a , 

(m) -CO-aryl as defined above, 

25 (n) -S(0) x -R 22 , 

(o) -S02-NR 4 R 9 , 

(p) -NtR^SOzR 22 , 

(q) aryl as defined above, 

(r) -NR 4 CONR 4 R 22 , 

30 (s) -N(R 4 )S0 2 N(R 4 )R 22 ; 

X is a single bond; 
r is one. 

In a class of this embodiment are those compounds of Formula (I) wherein: 

R 1 is 

35 (a) -COOH, 

(b) 

n— : n 

■ 

I 

H 



45 (C) -NH-SO 2 -CF 3 , 

(d) -S0 2 NH-heteroaryl as defined above. 

(e) -S0 2 N H-CO-R 22 , 

(f) -CONH-SOjR 22 . 

E is a single bond; 

50 r is one, 

R2», R2f, R3a a nd R 3b are each H, -C r Ce-alkyl, -CrCe-alkenyl, -CrC r aIkynyl, -Cl, -F, -N0 2 , -CF 3 ; 

R8 is -C^-alkyl, -cyclopropyl, -CH 2 CH 2 CH 2 CF 3 , -CH 2 CH 2 CF 3 , -CrCs-alkenyl, -cydopropylmethyl. 

R 8 ® aid R®> are each independently H, -Ci-C^alkyl, -NO 2 , -NR^ 22 , -OCH 3 , -NR^OOR 22 , -Cl, -CH 2 COOR 4 ®, 
-SfOJa-R 22 alkyl, NR 4 CONR 4 R 22 , CH 2 OCO(C r C 4 - alkyl), NR^OR 22 , C0 2 R 4a , -F, -CH 2 Ph, -CONR 4 R 22 . 

55 In a subclass are those compounds of Formula (I) wherein: 

R 1 is 

(a) COOH, 
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in 

|l 'I 



(c) -SOzNHCOR 22 , 

(d) -C0NHS0 2 R 22 , 

(e) -NHS0 2 CF 3 ; 

R2a R2b R3a an( j R3b are each H, -Ci-C 4 -alkyl, -Cl or F; , . , 

R8 is -nlpropyl. ethyl, -n-butyl, -trans-2-butenyl, CH 2 CH 2 CF 3 , -CH 2 CH 2 CH 2 CF 3 -cyclopropy , y p- 

r ° Pylm ?and R eb are each Independently H, -NO,, -C r C 4 -alkyl, -NH 2 . -NHOOOH* -NHCH 3 , 

N(CH 3 ) 2 , -OCH 3> -COOH, -COOCH 3) -CH 2 OCOCH 3 , Cl, -CH 2 COOCH 3 , -N(R 4 )CON(R h, -N(R )co 2 R , -CK 
2 COOH, -NfR^COR 22 , -OCH 3 , CH 2 OH, NHMe, CH 2 Ph. 

Exemplifying this subclass are the following compounds: 

(1) 2-n-Butyl-1l-[(2 , -carboxybiphen-4-yl)-methyl]pyrido[2,3-d]pyrimidin-4(1H)-one, 

(2) 2-n-Butyl-1-[(2'-(tetrazol-5-yl)biphen-4-yl)-methyl]pyrido[2,3-d]pynmidin-4(1H)-one, 

(3) 2-n-Butyl-1-[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]pyrido[3,2-d]pynmidin-4(1H)-one, 

(4) 2-n-Butyl-1-[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]pyrido[3,4-d]pyrimidin-4(1H)-one, 

(5) 2-n-Butyl-1-[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]pyrido[4,3-d]pyrimidin-4-(1H)-one, 

(7) 6-Amino-2-n-butyl-1-[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]pyrido[2,3-d]pynmidin-4-(1H)-one, 

(8) 2-n-Butyl-1-[(2'-(tetrazol-5-yl)biphen-4-yl)methyl-8-methyl]pyrido[4,3-d]pyrimidm-4-(1H)-one, 

(9) 2-n-Butyl-1-5"methyi-[{2 , -(tetrazol-5-yl)biphen^yl)methyl]pyrido[3,4-d]pyrimidin-4-(1 H)-one, 

(10) 2-n-Butyl-5 7^imethyl-1-[(24tetrazoI-5-yl)-biphen^yl)methyl]pyrido[2,3^]pyrimidin-4(1 H)-o ■ 

(11) ^Amin^^iv^tyl-5-m e th^-1-[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]pyrido[2,3-d]pyrimidin-4(1H)-one, 

(12) 2-n-Butyl-5-methyl-7-methylamino-1-[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]pyndo[2,3-d]pynmidin-4- 

(13) H(2'-(N-Benzo y lsulfonamido)biphen-4-yl)-methyl]-2-n-butyl-5,7-dimethylpyrido[2,3-d]-pyrimidin-4- 

(14^2-n-Butjd-5,7-dimethyl-1-[(2'-(N-trifiuoromethylsulfonylcarboxamido)biphen-4-yl)methyl]-pyrido[2,3- 

d]pyrimidin-4(1 H)-one. 

In a second embodiment are those compounds of formula (I) wherein: 

M is a C atom; 

J and LnMM together to tern a 6 membered aromatic ring containing one N atom that is not at J and 
to C a^riSmay be sobsdtrded a, dm carton atoms and, P, R* and R». Tbs Cass and subchms ot 
this embodiment are the same as those described above. 

Exemplifying this subclass are the following compounds: 

(1) 2-n-Butyl-3-[(2'-carboxyblphen-4-yl)-methyl]pyrido[2,3-d]pynmidm-4(3H)-one, 

(2) 2-n-ButyF3-[(2'-(tetrazol-5-yl)biphen-4-yl)-methyl]pyrido[2,3-d]pyrimidin-4(3H)-one, 

(3) 2-n-Butyl-3-[2'-(carboxybiphen-4-yl)-methyl]pyrido[3,2-d]pyrimidin-4(3H)-one, 

(4) 2-n-Bulyl-3-[(2'-(tetrazol-5-yl)biphen-4-yl)-methyl]pyrido[4,3-d]pyrimidin-4(3H)-one; 

(5) 2-n-Butyl-7-is 0 propyl-3-[(2'-(tetrazol-5-yl)-biphe n -4-yl)methyl]pyndo^3-d]pynmi^n^K3H)^ne, 

(61 6-Amino-2-n-Butyl-3-[(2’-(tetrazol-5-yl)biphen-4-yl)methyl]pyndo[2,3-d]pynmidin-4-(3H)-one, 

(7) 6-Acetamido-2-n-Butyl-3-[(2'-(t e trazol-5-yl)-biphen-4-yl)meth^]pyrid^2,^^ynr^in-4^|^' o ne, 

(8) 2-n-Butyl-5-methyl-3-[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]pyndo[3 4-dlpynmidm-4(3H)-one 

(9) 2-n-ButyF3-[(2'-(tetrazol-5-yl)biphen-4-yl) methyl}-6-thiomethylpyrido[2,3^pynmriin^(3H)-one, 

(10) 2-n-Butyl-7 l ^arboxy-3-{(2'-(t e tra2oF5-yl)-biphen-4-yl)methyl]pyrido[2,^]pyniTOdin-4-(3HH3ne 

(1 1 ) 2-n-Butyl-7-(N-isopropylcarbamoyl)amino-3-l(2'-(tetrazol-5-yl)biphen-4-yl)methyl]pyrido-[3,2-d]pyri- 

(12) 2-rvButyl-6^N-isobutylo X ycarbonyl)amino-3-[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]pyrido-[2,3-d]pyri- 

(13)2-n-ButyF6-{N-(morpholin-4-yl)carbamoyl)-N-methyl]amino-3-[(2'-tetrazol-5-yl)biphen-4-yl)-methyl]- 

pyrido[2,3-d]pyrimidin-4(3H)-one; 
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(14) 2-n-Butyl-6-(N-isopropyloxycarbonyl-N-methyl)-amino-3-[(2'-tetrazol-5-yl)biphen-4-yl)methyl]-pyrido 
[2,3-d]pyrimidin-4(3H)-one; 

(15) 6-(N-Benzyloxycarbonyl-N-methyl)amino-2-n-butyl-3-[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]-pyrido[2, 

3-d]pyrimidin-4(3H)-one; 

5 (1 6) 3-[(2'-(N-Benzoylsulfonamido)biphen-4-yl)l-methyl-2-n-butyl-6-(N-isopropyloxycarbonyl-N-benzyl) 

aminopyrido[2,3-d]pyrimidin-4(3H)-one; 

(17) 2-n-Butyl-6-(N-isopropyloxycarbonyl-N-methyl)amino-3-[(2'-(N-trifluoromethylsulfonylcarboxamido) 
biphen-4-yl)methyl]pyrido[2,3-d]-pyrimidin-4(3H)-one; 

(18) 2-n-Butyl-3-[(2'-(tetrazol-5-yl)biphen-4-yl)-methyl]pyrido[3 > 2-d]pyrimidin-4(3H)-one; 

io (19) 6-[N-Benzyl-N-n-butyloxycarbonyl]amino-2-propyl-3-[(2'-(tetrazol-5-yl))biphen-4-yl) methyl]-pyrido[2, 

3-d]pyrimidin-4(3H)-one; 

(20) 2-n-Butyl-6-(N-methyl-N-isobutyloxycarbonyl) amino-3-[2'-(tetrazol-5-yl)biphen-4-yl)methyl) pyrido[3, 
2-d]pyrimidin-4(3H)-one; 

(21 ) e-tN-Benzyl-N-butanoyOamin^-n-propyl-S-^-ttetrazol-S-ylJbiphen^ylJmethyllpyridoP^-d] pyrimi- 

15 din-4(3H)-one; 

(22) 6-(N-Benzoyl-N-n-pentyl)amino-2-n-propyl-3-[2'-(tetrazol-5-yl)biphen-4-yl)methyl]pyrido[3 I 2-d] pyri- 

midin-4(3H)-one; 

(23) 6-(N-(p-Chloro)benzoyl-N-n-pentyl)amino-2-n-propyl-3-[2'-(tetrazol-5-yl)biphen-4-yl)methyl] pyrkfoP, 
2-d]pyrimidin-4(3H)-one; 

20 (24) 6-(N-(p-Chloro)benzoyl-N-isobutyl)amino-2-n-propyl-3-[2'-(tetrazol-5-yl)biphen-4-yl)methyl] pyrido[3, 

2- d]pyrimidin-4(3H)-one; 

(25) 6-(N-n-Propy1-N-isobutyloxycarbonyl)amino-2-n-propyl-3-[2'-(tetrazol-5-yl)biphen-4-yl)methyl] pyrido 
[3,2-d]pyrimidin-4(3H)-one; 

(26) 6-(N-Benzoyl-N-n-pentyl)amino-3-[2'-(N-benzoylsulfonamido)biphen-4-yl)methyl]-2-n-propylpyrido 

25 [3,2-d]pyrimidin-4(3H)-one; 

(27) 2-n-Butyl-6-(N-methyl-N-isobutyloxycarbonyl) amino-3-(2'-(tetrazol-5-yl)biphen-4-yl)melhylJ pyrido|2, 

3- d]pyrimidin-4(3H)-one; 

(28) 6-(N-Benzyl-N-butanoyl)amino-2-n-propyl-3-[2'-(tetrazol-5-yt)biphen-4-yi)methyl]pyrido[2,3-d]pyrimi- 

din-4(3H)-one; 

30 (29) 6-(N-(p-Chloro)benzoyl-N-n-pentyl)amino-2-n-propyl-3-[2'-(tetrazol-5-yl)biphen-4-yl)methyl] pyrido[2, 

3-d]pyrimidin-4(3H)-one; 

(30) 6-(N-n-Propyl-N-isobutyloxycart)onyi)amino-2-n-propyl-3-[2'-(tetrazol-5-yl)biphen-4-yl)inethyl] pyri- 
do[2,3-d]pyrimidin-4(3H)-one; and 

(31) 6-(N-Benzoyl-N-n-pentyl)amino-3-[2'-(N-benzoylsulfonamido)biphen-4-yl)methyi]-2-n-propylpyrido 

35 [2,3-d]pyrimidin-4(3H)-one. 

In a third embodiment are those compounds of formula (I) wherein: 

M is a C atom; 

K is C=NR 22 ; 

J and L are connected together to form a 6 membered aromatic ring containing one N atom that is not at J and 
40 five C atoms which may be substituted at the carbon atoms with R 7 , R 88 and R 88 . The class and subclass of 
this embodiment are the same as those described above. 

Exemplifying this subclass are the following compounds: 

(1) N-Methyl 2-n-butyl-3-[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]pyrido[2,3-d}-pyrimidin-4(3H)-imine; 

(2) N-Benzyl 2-n-buty1-3-{(2'-(telrazol-5-yl)-bipherv4-yl)methyl^5-methylpyrido-[3 I 4-d]pyrimldin-4(3H)-imine; 

45 (3) N-Phenyl-5-amino-2-r>-butyl-3-[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]pyrido[2,3-d]-pyrimidin-4(3H)-imine; 

(4) N-Methyl 2-n-butyi-3-[(2'-(tetrazol-5-yl)-biphen-4-yl)methyll-6-isopropylpyrido{3.2-d]-pyrimidin-4(3H)-imine; 

(5) N-Butyl 2-n-butyl-3-[(2'-(tetrazol-5-yl)-biphen-4-yl)methyl]-5-(N-isopropylcarbamoyl)-aminopyrido[2 I 3- 
d]pyrimidin-4(3H)imine; 

(6) N-Methyl 2-n-butyl-6-[N-(N-feopropylcarbamoyl)-N-methyl]amino-3-I(2'-(tetrazol-5-yl)biphen-4-yl)me- 

50 thyl]pryrido[2,3-d] pyrimidin-4(3H)-imine; 

(7) N-Propyl 2-n-butyl-6-[N-(morpholin-4-yl-carbamoyl)-N-methyl]amino-3-[(2'-(tetrazol-5-y0biphen-4-yl) 
methyl]pyrido[2,3-d]pyrimidin-4(3H)-imine; 

(8) N-Methyl 2-n-butyl-6-(N-isopropyloxycarbonyl-N-methyl)amino-3-[(2'-(tetrazol-5-yl)biphen-4-yl)me- 
thyl]pyrido[2,3-d]pyrimidin-4(3H)-imine; 

55 (9) N-Benzyl 6-(N-benzyloxycarbonyl-N-methyl) amino-2-n-butyl-3-[(2'-(tetrazol-5-yl)biphen-4-yl)me- 

thyl]pyrido[2,3-d]pyrimidin-4(3H)-imine; 

(10) N-Methyl 3-{(2'-(N-benzoylsulfonamido)biphen-4-yl)methyl]-2-n-butyl-6-(N-isopropyloxy-carbonyl-N- 
methyl)aminopyrido[2,3-d]pyrimidin-4(3H)-imine; and, 
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(1 1 ) N-Methyl 2-n-butyl-6-(N-isopropytoxycarbonyl-N-methyl)amino-3-[(2'-(N-trifluoromethyl-sulfonyl-car- 

boxamido)biphen-4-yl)methyl]-pyrido[2,3-d]pyrimidin-4(3H)-imine. 

In naming compounds of Formula (I) which contain a biphenylmethyl substituent, it should be noted that 
the following two names for compound (i) shown below are considered to be equivalent: 




(1) 2-n-Butyl-6-methyl-3-[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]pyrido[2,3-d]pyrimidin-4-(3H)-one, or, 

(2) 2-n-Butyl-6-methyl-3-[(2'-(tetrazol-5-yl)[1,1 , ]-biphenyl-4-yl)methyl]pyndo[2,3-d]pynmidin-4(3H)-o . 

For a general review of the synthesis and reactivity of 2,3-disubstituted pyrido[2,3-d] or [ 3 > d ]° r I ■ 
or [4,3-d]pyrimidin-4(3H)-ones, see A.R. Katritzky, et al., Comprehensive Heterocydic Chemis t^, Vol. 3, 201 
(1984) and W.J. Irwin, et al.. Advances in Heterocy clic Chemistry, vol. 10, 149 (1969). 

ABBREVIATIONS USED IN SCHEMES 

DMAP Dimethylaminopyridine 

-OTs p-toluenesulphonate 

-OTf Trifluoromethanesulfonate 

DMF Dimethylformamide 

DBU 1,8-Diazabicyclo[5.4.0]undecane 

FABMS Fast Atom bombardment mass spectroscopy 

THF Tetrahydrofuran 

DMSO Dimethylsulfoxide 

EtAc Ethyl acetate 

HOAc Acetic Acid 

Scheme 1 illustrates the preferred preparation of 2-substituted pyrido[2,3-d] or [3,2-d] or [3,4-d] or 14.3- 
d]pyrimidim4(3H)-one of formula (I) where E is a single bond. An appropriately substituted ortho ™ 
carboxylic acid 1 is treated with two equivalents of the requisite acyl chloride in Ifter 

triethylamine and dimethylaminopyridine (DMAP) atO°C. This mixture is then heated to 1 10 Cfor 2 hours after 
which time excess ammonium carbonate is added. Any recovered bis amide 2 may be converted to the pyn- 
midin-4(3H)-one 3 by treatment with base. 



12 




EP 0 481 614 A1 



SCHEME 1 
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15 



20 
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30 




1) R 6 COCl, Et 3 N 
DMA P, DMF, 1 20°C 

2) NH4C0 3 , 1 20°C 



C One of A, B, C, D = N) 




Scheme 2 illustrates the general preparation of 2,3-disubstituted pyrido[2,3-d] or [3,2-d] or [3,4-d] or [4,3- 
d]pyrimidin-4(3H)-one of Formula I (6) where E is a single bond. An appropriately substituted 2-alkyl-pyrimi- 
din-4(3H)-one 4 is alkylated using sodium hydride and the appropriate alkyl halide 5 (or pseudo halide; i.e, Q 
35 is an appropriate leaving group such as 



-o-s -CF 3 , and the like). 

O O 

The alkylated material 6 may be transformed into the desired compound of Formula (I) by deprotection of 
45 the protecting groups for R 1 or by chemical transformation into the R 1 group desired. For example, when R' is 
a carboxy t-butyl ester or N-triphenylmethyl tetrazole, treatment of 6 with HCI/MeOH or acetic acid will give the 
desired R 1 carboxy or tetrazolyl functional group. When R 1 in 6 is nitrile, heating with trimethyltin azide will give 
the tetrazole function. 



so 



55 
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SCHEME 2 







R* 

H* b O 




,3b 



NaH. DMF 



R * 1 






7 * 

R 7 6 



Cl, Br i I, etc) 
(One of A. B, C, D=N) 



|(a) or (b) 




(I) 



(a) when R 1 is t-butyl or triphenylmethyl treated with acetic acid or HQ/MeOH 

(b) when R 1 is CSN treated with (CH 3 )3SnN 3 . 
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REACTION SCHEME _3. 
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ZnCl 

7 a; R' = -COOCCCHa )3 
6a 

7 b; P’= CN 
I 7 R^NOj 



NiCPPh 3 ) 2 Cl 2 

or 

Pd( PPh 3 ) 4 




9 a; R’= -COOC(CH 3 ) 3 



rf. 



CCPh ) 3 



8a; R’= -COOC(CH 3 ) 3 

8 b; R’= CN 

8c; R 1 = NDj 



9c; R’= - NH-S0 2 CF 3 



The benzyl halides (5) including the more preferred alkylating agents (9a and 9b, Reaction Scheme 3) can 
be prepared as described in European Patent Applications 253,310 and 291 ,969 and the references cited the- 
40 rein. However, a preferred method to prepare the biphenyl precursors 8a, 8b and 8c using Ni(O) or Pd(0) 
catalyzed cross-coupling reaction [E. Negishi, T. Takahashi, and A. O. King, Org. Syn thesis., 66, 67 (1987)] is 
outlined in Reaction Scheme 3. As shown in Reaction Scheme 3, treatment of 4-bromotoluene (4a) with t-BuLi, 
followed by the addition of a solution of ZnCl* produces the organo-zinc compound (6a). Compound (to) is 
then coupled with 7^ or 7b in the presence of Ni(PPh 3 ) 2 CI 2 catalyst to produce the desired biphenyl compound 
45 8a or 8b (PPh 3 =triphenylphosphine). 

Similarily, 1-iodo-2-nitro-benzene (7c) is coupled with organo-zinc compound 6a in the presence of Pd(PPh 3 ) 4 
catalyst [prepared by treating d 2 Pd(PPh 3 ) 2 with (i-BuJaAlH (2 equiv.)] to give the biphenyl compound 8c. These 
precursors, 8a, 8b and 8c, are then transformed into halomethylbiphenyl derivatives 9a, 9b and 9c, respectively, 
according to procedures described in European Patent Applications 253,310 and 291,969. 
so When there is additional substitution on the second phenyl ring (R 28 , R 2b = hydrogen) the preferred method 

to prepare the biphenyl precursors 8d and 8e, using the Pd(0) catalyzed cross-coupling reaction [J. K. Stille, 
Anorew. Chem. Int Ed. Engl. . 25, 508 (1986)], is outlined in reaction Scheme 3a. As shown in reaction Scheme 
3a, p-tolyltrimethyltin (6a) is coupled with 7d or 7e in refluxing toluene in the presence of 5 mole % of Pd(PPh 3 ) 4 
to produce the desired biphenyl compounds 8d and 8e. Table I illustrates the synthetic utility of this protocol. 
55 Compounds 8d (R 2 = NOj) and 8e (R 2 = NO^ could be converted to their respective chlorides by catalytic hyd- 
rogenation, diazotization and treatment with copper (I) chloride. The biphenyl fluorides which could not be 
obtained by direct coupling to a fluoro arylbromide were prepared from 8d (R 2 = NO 2 ) and 8e (R 2 = NOJ via 
reduction, formation of the diazonium tetrafluoroborate salt and thermal decomposition. These precursors 8d 
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(R 2 = N0 2 or F or Cl) and 8e (R 2 = N0 2 or F or Cl) are then transformed into ‘he bf 0 ^ biphenyl Mrrihat 

9d and 9e, respectively according to the procedures described in European Patent Applic 

292,969. 

RF. ACTION SCHEME 3a 
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Pd(PPh 3 ) 4 
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V * 


R 2 


tolueno A 


* 2 -C 




SnM3 3 


16: 


X=Br 








6a 




r 1 = cn or co 2 M9 




Bd: R 1 =■ 



R 2 = N0 2 or F 

7e^ X=C1 

r 1 = CN or C0 2 nv 

r 2 = NO, or F 



R 2 = NOj or F 

8« R 1 = CN 

R 2 = N0 2 or F 



30 



35 



40 




9d: R 1 = CQ 2 Mb 

r 2 s N0 2 or F or Cl 

9o^ R 1 = CN 4 -CRh 3 

r 2 s N0 2 or F or Cl 
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50 
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pyridines. 



SCHEME 4 

10 




25 



ss-sssasiss:^. 

carboxylic acids. 
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SCHEME 5_ 




45 



50 



Scheme 6 illustrates a method of preparing 2 , 3 -disubstituted pyrido[2,3-d], [3,2-dl, ^[4, 3-d], or 

^ h ®" Wated with , eith ^ 

“ ™, to MM »ith an elk* .min. 17. end gk. dee to e»er the b. 

(to-pyrtnkl!n-4(3H)-one 19. The bis amide 18 may le turn be cenverted to the p,ndep,nm.dm«3t1)-one «P” 
dissolution in phosphorus oxychloride. 
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SCHEME 6. 
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OOH 
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1) R°COCl. Et 3 N, DMF 
or R fl COCl, pyridine 



2) heat 



(One of A, B, C, or D is nitrogen and the others 




are carbon) 



Scheme 7 illustrates the preparation of 1 ,2-disubstituted pyrido [2,3-d] or [3,2-d] or [3,4-d] or [4,3-d]pyrim- 
din-4(1H)-ones 20. An appropriately substituted ortho amino pyridine nitrile 21_ may be acylated using the 
40 requisite acid chloride. The resulting amide 22 may be alkylated with an appropriate alkyl halide (or pseudo 
halide) 23 in the presence of sodium hydride. The resulting tertiary amide 24 is then rearranged/cydized with 
basic hydrogen peroxide. 
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SCHEME 7 



-,8b 




3 



IN R°COCi, Et 3 N 



DMAF 



,>V CN o 



r,/ 



21 



CHjClj or DMF R - 







H 

22 



(One of A, B. C, or D is nitrogen and the others are carbon) 




(Q=C1, Br, I, etc.) 



Scheme 8 illustrates a method of preparing l^isubstitutec ^[2^^ 

appropriateiysubstituted 2-alkylamino-3-cyanopyridine26 may be hydrolyzed to .th® 2 - 

oxalyl chloride will give rise to the isotin 28. Condensation of the .sot.nw.th an mrtteto « 
disubstituted pyrido [2,3^]pyrimidin-4(1H)-one 25. [D.G.M., Coppala. gjfc 

of a thloamidine will give a i-alkyl-2-aminoalkylpyrido-[2,3m]pynmid 1 n-4(1H)-one 29. Th.s chem 1S try m y 
applicable to other isomeric pyridines. 
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SCHEME 8 




o 

29 



30 

A method of preparing 2,3-disubstituted pyrido[2,3-d]pyrimidin*4(1H)-ones 30 where E=0, S. or N is illus- 
trated in Scheme 9. Condensation of the appropriate pyrimidine-2,3-dione or a derivative thereof 31_ with an 
amino aldehyde 32 gives the pyrido[2,3-d]pyrimidinedione 33. [E. Stark, et a[, Tetrahedron, 29, 2209 (1973)]. 
Alkylation of the heterocycle with an alkyl halide (or pseudohalide) in the presence of sodium hydride gives the 
35 2-substituted pyrido[2,3-d]pyrimidin-4(1 H)-one 30. [A. Srinivason, et a[, J. Org. Chem. , 43, 828 (1 978)]. Alky- 
lation of 30 in DMF as described in Scheme 2 gives the desired 2,3-disubstituted pyrido[2,3-d]pyrimidin-4(3H)- 
one.(l) 
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SCHEME 9 
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30 




N. S. or C. The resulting heterocycle may subsequently be alkylated in the usual tasmon g 

2,3-disubstituted pyrido[3,4-d]pyrimidin-4(3H)-one 34. 



SCHEME 10. 




Scheme 11 illustrates a method for preparing N-alkyl. 2 , 3 -disubstituted pyrldo[4,3-d], or P.4-d], or [2.3-d]. 

or [3,2-d]pyridin-4(3H)-imines 3£- ro ■Vdl or f3 2-dlpvrimidin-4(3H)-one 37 is treated 

A suitably protected 2 . 3 -disubstituted pyndo[4.3-d]. [ , 1 ■ I - ’ g the thione with an amine at an 

with Lawesson’s Reagent to give the corresponding th.one ^ Condensabon^m ^ ^ ^ Zjmaitg 

elevated temperature in a suitable solvent (e.g., benzene, DMF) g 1411 (1975)]. 

etO, Indian J Cham.. 15B. 750-751 (1977) and L. Legrand et a. Bull. Chem. Soo Fr. 1411 (1975)J 
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SCHEME 11 
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Reagent 





40 Note: one of A. B, C, or D 

is N and the others C. 

Compounds of formula I where R 1 is -CONHSC^R 22 (where R 22 = alkyl, aryl or heteroaryl) may be prepared 
45 from the corresponding carboxylic acid derivatives (39) as outlined in Scheme 12 . The carboxylic acid (39), 
obtained as described in Scheme 2. can be converted into the corresponding acid chloride by treatment with 
refluxing thionyl chloride or preferably with oxalyl chloride and a catalytic amount of dimethylformamide at low 
temperature [A.W. Burgstahler, LO. Weigel, and C.G. Shaefer- Synthesis, 767, (1976)]. The acid chloride then 
can be treated with the alkali metal salt of R 22 S0 2 NH 2 to form the desired acylsulfbnamide (40). 
so Alternatively, these acylsulfonamides may be prepared from the carboxylic acids using N.N-diphenylcarbamoyl 
anhydride intermediates [F.J. Brown et a[, European Patent Application, EP 199543; K.L Shepard and W. 
Halczenko- J. Het Chem.. 16 321 (1979)]. 

Preferably the carboxylic acids can be converted into acyl-imidazole intermediates, which then can be treated 
with an appropriate aryl or alkylsulfbnamide and diazabicycloundecane (DBU) to give the desired acylsul- 
55 fonamide 43 [J.T. Drummond and G. Johnson, Tetrahedron. Lett. , 29, 1653 (1988)]. 

Compounds of formula I where R 1 is SOj-NHCOR 22 may be prepared as outlined in Scheme 13 . The nitro 
compound, for example 8c (prepared as described in Scheme 3) , can be reduced to the corresponding amino 
compound and converted into aromatic diazoniun chloride salt, which then can be reacted with sulfur-dioxide 



23 




EP 0 481 614 A1 



10 



15 



20 



in me prince a, a coppar (») - 2 tSCtSS 

*' The sutfonyi ««. 

£7 S* 2- in apuei^o" » In an inar, -panic 

e, 

44 nra, be prepared iron, the sal.anamide 43 as «lda 45 ma, 

S^^^^O^SSUBS 

,„r adyi-tnidaz-aa-cthar tS£&£T*£« » ««**> * e 

aJat 37^ « w» apprepdare h..ereaj,l “ S^iSs^T^a 2 7 

a, so b. prepared b, reacdnp Sn“ «7 recareare reayTS 

— - ** - F "- °~* i 

Amer. Chem. Soc. t 62 , 511 (1940)]. 
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SCHEME 12 
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25 One of A, B, C, D is N and the others C 
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* Alternative Methods : 

a) (i) S0C1 2 , reflux 

(ii) R 22 S0 2 NH~M + (where M is Na or Li > 

b) (i) (C0C1) 2 -DMF, -20°C 

(ii) R 22 S0 2 NH~M + 

c) (i) N(N,N-Diphenylcarbamoyl)pyridinium chloride/ 

Aq . NaOH 

(ii) R 22 S0 2 NH"M + . 



45 



50 



55 



25 




EP 0 481 614 A1 




26 




EP 0 481 614 A1 



SCHEME 13 (CONT'Dl 



a. 


(i) 


H 2 /Pd-C, 




(ii) 


NaN0 2 -HCl, 




(iii) 


S0 2 , AcOH, CuCl 2 


b. 




NH 3 or (NH^^COj 


c . 




(C 6 H 5 ) 3 CC1, Et 3 N, CH 2 C1 2 , 25 °C 


d. 




N-Br omosuccinimi.de 


e . 




R^2coC 1 or R^co-Im or other acylating 



agents . 
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One of A.B.C.D is N 
and the others C 
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SCHEME 15 
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Br SnMb 3 

53 52 54 CR X =-CCCH 3 ) 3 ) 



55_ CP x =-CCC 6 H,) 3 




50_ (E x =-C(CH 3 )3) 
51 (R x =-CCC 6 H5)3) 



35 



40 



a. (i) t-BuLi/ether , -78 # C 
(ii) Me 3 SnCl 

b. (i) NaN0 2 /HCl 
(ii) S0 2 , CuCl 2 

c. Pd(PPh 3 ) 4 , Toluene, reflux or (PPh 3 ) 2 PdCl 2 , 
DMF, 90®C . 



The biaryl sulfonamides 50 and 51 (described in Scheme 13 as 43) can be prepared alternatively using 
paliadium(0) catalyzed cross-coupling reactions of appropriate aryl-organotin precursors [J.K. Stole, Pure Appl. 
45 Chem,. 57, 1771 (1985); T.R. Baiely, Tetrahedron Lett.. 27, 4407 (1986); DA Widdowson and Y.Z. Zhang, 
Tetrahedron, 42, 2111 (1986)], as outlined in Scheme 15 . The organotin compound 52 [S.M. Moeriein, J. 
Organometallic Chem., 319, 29 (1987)], obtained from the aromatic precursor 53, may be coupled with aryl sul- 
fonamide 54 and 55 using Pd(PPh 3 )4 or (PPh 3 ) 2 PdCI 2 as catalysts to give biaryl sulfonamide 50 and 51 . Simi- 
larly, the benzyl bromide 56 may be alternatively prepared from the appropriate organotin precursor 57 using 
so the Pd(0) catalyzed cross-coupling reaction as outlined in Scheme 16 . 
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SCHEME 16 




t-BuMe 2 Si-Cl/ Imidazole, DMF 
t-BuLi, -78*C , Me 3 SnCl 

Tetrabutylammonium fluoride 

CB^/Pl^P- 
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(X= OH) 61 

29 — 




64 (R y = Heteroaryl) 

One of A. B, C, D is H and the others C 
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a. 



b. 

c . 

d- 



e . 



1 1 ( CQHUJPl 

(i) EtOCOCl/Et 3 N, THF, 0*C 

(ii) NaBH 4 

(iii) CC1 4 or CBr 4 /PPh 3 

AcSK 

SO2CI2 

Cl2» Ac0H > H 2° 01 ’ 

(i) S0 2 C1 2 

(ii) oxidation 

rYNH 2 or > 

(i) NH3 

(ii) Acylation 



f . Mg. 



. . ■ bi- rH SO NHCOR 22 and -CH 2 SO 2 NHR 22 may be prepared as outlined in 

The compounds bearing R 1 - -CH 2 S0 2 NHCOK Jj . Dre pared either from the reaction of 

cheme 17 . The key precursor aryl-methanesuKonyl ^ ^ c J| oride 60and magnesium, or by 

ryl-methylmagneslum chloride 59, obtained from b(t ^| de ^ with chlorine in presence of 

xidation of the aryl-methylthioacetate §1(P^P g3 ?84 / 1960)] . Alternatively, the aryl-methylthioace- 

ace amount of water [Bagnay and Drans , _ ■ — ' an hydride to form arylmethylsulfinyl chlonde 

lte 61 can be oxidized with sulfaiyl c ^e«i P ^ be Jt her oxidiz ed with appropriate oxidizing 

SKS. I ™ S ana 64 can t. obtain*. by raaCn, « 

w L. Matter, W.T. Comer and D. Deitchman, J. Med. Che nv, 15, 538 (1972)]. 
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so One of A, B, C, or D can be N and the others are C 

Further functionalization of compounds of Formula 1 where R to or R 8b is nitro is available through the fol- 
lowing route (Scheme 19). The nitro group of 68 may be reduced to the amine 69 by reduction with hydrogen 
over palladium on carbon. The amine may then be acylated with acid chlorides to give amides under basic con- 
55 ditions. The acylation of the amine with chloroformates is best carried out in the presence of sodium hydride 
to form the anilinium anion. This anion reacts quickly with chloroformates to give the carbamates 70. The car- 
bamate may be isolated and then deprotonated with lithium hexamethyldisilazide and alkylated to give the N.N- 
dialkylated carbamates 71. Alternatively this process may be carried out in one pot by first preforming the 
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a**™ an*,, acting . and .hen de,*o..na«ng in eg 

ssa^sS^-jss 

£S£2S *« »' •»«— “ ° ,her •— by means 01 

procedures well known to those skilled in the art. 

SCHEME 11 




one of A. B. C or D is N and the others are carbon 
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SCHEME 19 (CONT'Dl 
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a. Hj. 109C*d/C. EtAc 

O 

b. NaH. ClCOR 22 . DMF 
C. LiNCTMB),. R 4 I 

d. MsMgBr, R*NHR”, THF, reflux 

e. LiNCTM5)j. R*I. DMF 

f. R”NCO. CHjCI* 



It will be appreciated by those skilled in the art that the protecting groups used in these syntheses will be 
chosen to be compatible with subsequent reaction conditions. Ultimately, they will be removed to generate the 
active compounds of formula (I). For example, R 1 as carboxyl is often protected as its t-butyl ester which in the 
45 last step is removed by treatment with trifluoroacetic acid. Aqueous acetic acid employed overnight is a pre- 
ferred method to remove a trity) protecting group to liberate an R 1 tetrazole group. 

The compounds of this invention form salts with various inorganic and organic acids and bases which are 
also within the scope of the invention. Such salts include ammonium salts, alkai metal salts like sodium and 
potassium salts, alkaline earth metal salts like the calcium and magnesium salts, salts with organic bases; e.g., 
so dicydohexylamine salts, N-methyl-D-glucamine, salts with amino acids like arginine, lysine, and the like. Also, 

salts with organic and inorganic acids may be prepared; e.g., HCI, HBr, H2SO4, H3PO4, methane-sulfonic, 
toluensulfonic, maleic, fumaric, camphoreulfonic. The non-toxic, physiologically, acceptable salts are preferred, 
although other salts are also useful; e.g., in isolating or purifying the product 

The salts can be formed by conventional means such as by reacting the free acid or free base forms of 
55 the product with one or more equivalents of the appropriate base or acid in a solvent or medium in which the 

salt is insoluble, or in a solvent such as water which is then removed in vacuo or by freeze-drying or by exchang- 
ing the cations of an existing salt for another cation on a suitable ion exchange resin. 

Angiotensin II (All) is a powerful arterial vasoconstrictor, and it exerts its action by interacting with specific 



35 




EP 0 481 614 A1 



following two ligand-receptor binding assays were established, 
s Receptor binding assay using rabbit aortae membrane preparation: 

Three frozen rabbit aortae (obtained from Pel- F reeze&olog^c^s^were^suspen<^ed^n5rn\^Tr^^^e^^^|o^ 

rose, pH 7.4 buffer (50 ml) homogenized, an en cen a ' , , 0 q The pe || e t thus obtained was resus- 

and the supernatant was centrifuged for 30 minutes at 20 000 rprn ^ and Q 2 mg/m| Bacit . 

io pended in 30 ml of 50mM Tris-5 mM WlgCI 2 buffer c °" ta ' ni g , ’ screening were done in duplicate. 

<•*» - «- «*»-« »» *■» E "«- 

To the membrane preparation (0.25 ml) there was add mixture was incubated at 37°C for 90 

land Nuclear] (10pl; 20,000 cpm) with or without ^e test samplea d h ^ and filtered through 

minutes. The mixture was then diluted w.th ice-cold 50mN SinKBation d 0 ml) and coun- 
ts a glass fiber filter (GF/B Whatman 2.4 diame er). ® 1 scint i|| at j on counter. The inhibitory concentration (IC 50 ) 

ted for radioactivity using Packard 2660 Tricarb iq specifically bound ^l-Sar 1 lle 8 -angiotensin 

of potential All antagonist which gives 50% displacement of the 
II was presented as a measure of the efficacy of such compounds as All antagon. . 

20 Receptor assay using Bovine adrenal cortex pre paration 

Bovine adrenal 

(10mM)-NaCI ( 120 m M )-disodium EDTA preparation (0.5 ml) 

measure of the efficacy of such compounds as All anta 9°" ,st *; d of ft8 invention wer e evaluated and 

*— - - — '™ naon -» b - 

mg/kg i.p.) and the trachea was cannulated with PE 9- column. The rats were immediately 

mm long) was inserted into the orbit of the ng ey volumn - 1 1 cc per 100 grams body weight), 

placed on a Harvard RodentVen«lator( ra te-60sbokes M 9 was 

The right carotid artery was ligated, both left and right at 37 . c by a ther - 

cannulated with PE 50 tubing for drug admmis^bon. and body tem^ pfobe Atropine (1 m g/kg 

mostatically controlled heating pad which rec ^ . . v Thirty m i nu tes later, antagonists 

i.v.) was then administered, and 15 minutes leter given at 5. 10, 15, 30. 

of formula (I) were administered intravenously oro y. 9 ^ ^ test compound showed activity. 

agement of acute and chronic congestive heart an jre. _ secondary pulmonary hyperaldosteronism, 

in the treatment of secondary hyperaldosteronism, p ry diabetic nephropathy, glomerulonep- 

tvwar, and secondary pdmonao- Iwartanate ?" a djaa^e. «n=l 

disorders will be apparent to those skilled in the art 
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The compounds of this invention are also useful to treat elevated intraocular pressure and can be adminis- 
tered to patients in need of such treatment with typical pharmaceutical formulations such as tablets, capsules, 
injectables and the like as well as topical ocular formulations in the form of solutions, ointments, inserts, gels, 
and the like. Pharmaceutical formulations prepared to treat intraocular pressure would typically contain about 
5 0.1% to 15% by weight, preferably 0.5% to 2% by weight, of a compound of this invention. 

In the management of hypertension and the clinical conditions noted above, the compounds of thjs inven- 
tion may be utilized in compositions such as tablets, capsules or elixirs for oral administration, suppositories 
for rectal administration, sterile solutions or suspensions for parenteral or intramuscular administration, and the 
like. The compounds of this invention can be administered to patients (animals and human) in need of such 
io treatment in dosages that will provide optimal pharmaceutical efficacy. Although the dose will vary from patient 
to patient depending upon the nature and severity of disease, the patient's weight, special diets then being fol- 
lowed by a patient, concurrent medication, and other factors which those skilled in the art will recognize, the 
dosage range will generally be about 1 to 1000 mg. per patient per day which can be administered in single or 
multiple doses. Perferably, the dosage range will be about 2.5 to 250 mg. per patient per day; more preferably 
is about 2.5 to 75 mg. per patient per day. 

The compounds of this invention can also be administered in combination with other antihypertensives 
and/or diuretics and/or angiotensin converting enzyme inhibitors and/or calcium channel blockers. For example, 
the compounds of this invention can be given in combination with such compounds as amiloride, atenolol, ben- 
droflumethiazide, chlorothalidone, chlorothiazide, clonidine, cryptenamine acetates and cryptenamine tan- 
20 nates, deserpidine, diazoxide, guanethidene sulfate, hydralazine hydrochloride, hydrochlorothiazide, 
metolazone, metoprolol tartate, methyclothiazide, methyldopa, methyldopate hydrochloride, minoxidil, par- 
gyline hydrochloride, polythiazide, prazosin, propranolol, rauwolfia serpentina , rescinnamine, reserpine, 
sodium nitroprusside, spironolactone, timolol maleate, trichlormethiazide, trimethophan camsylate, 
benzthiazide, quinethazone, ticrynafan, triamterene, acetazolamide/aminophylline, cydothiazide, ethacrynic 
25 acid, furosemide, merethoxylline procaine, sodium ethacrynate, captopril, delapril hydrochloride, enalapril, 
enalaprilat, fosinopril sodium, lisinopril, pentopril, quinapril hydrochloride, ramapril, teprotide, zofenopril cal- 
cium, diflusinal, diltiazem, felodipine, nicardipine, nifedipine, niludipine, nimodipine, nisoldipine, nitrendipine, 
and the like, as well as admixtures and combinations thereof. 

Typically, the individual daily dosages for these combinations can range from about one-fifth of the mini- 
30 mally recommended dinical dosages to the maximum recommended levels for the entities when they are given 
singly. 

To illustrate these combinations, one of the angiotensin II antagonists of this invention effective clinically 
in the 2.5-250 milligrams per day range can be effectively combined at levels at the 0.5-250 milligrams per day 
range with the following compounds at the indicated per day dose range: hydrochlorothiazide (15-200 mg) 
35 chlorothiazide (125-2000 mg), ethacrynic acid (15-200 mg), amiloride (5-20 mg), furosemide (5-80 mg), prop- 
ranolol (20-480 mg), timolol maleate (5-60 mg.), methyldopa (65-2000 mg), felodipine (5-60 mg), nifedipine (5- 
60 mg), and nitrendipine (5-60 mg). In addition, triple drug combinations of hydrochlorothiazide (15-200 mg) 
plus amiloride (5-20 mg) plus angiotensin II antagonist of this invention (3-200 mg) or hydrochlorothiazide (1 5- 
200 mg) plus timolol maleate (5-60) plus an angiotensin II antagonist of this invention (0.5-250 mg) or hyd- 
40 rochlorothiazide (15-200 mg) and nifedipine (5-60 mg) plus an angiotensin II antagonist of this invention 
(0.5-250 mg) are effective combinations to control blood pressure in hypertensive patients. Naturally, these 
dose ranges can be adjusted on a unit basis as necessary to permit divided daily dosage and, as noted above, 
the dose will vary depending on the nature and severity of the disease, weight of patient, special diets and other 
factors. 

45 Typically, these combinations can be formulated into pharmaceutical compositions as discussed below. 

About 1 to 100 mg. of compound or mixture of compounds of Formula I or a physiologically acceptable salt 
is compounded with a physiologically acceptable vehicle, carrier, excipient, binder, preservative, stabilizer, 
flavor, etc., in a unit dosage form as called for by accepted pharmaceutical practice. The amount of active sub- 
stance in these compositions or preparations is such that a suitable dosage in the range indicated is obtained. 
50 Illustrative of the adjuvants which can be incorporated in tablets, capsules and the like are the following: 
a binder such as gum tragacanth, acacia, com starch or gelatin; an excipient such as microcrystalline cellulose, 
a disintegrating agent such as com starch, pregelatinized starch, alginic acid and the like; a lubricant such as 
magnesium stearate; a sweetening agent such as sucrose, lactose or saccharin; a flavoring agent such as pep- 
permint, oil of wintergreen or cherry. When the dosage unitform is a capsule, it may contain, in addition to mate- 
55 rials of the above type, a liquid carrier such as fatty oil. Various other materials may be present as coatings or 
to otherwise modify the physical form of the dosage unit. For instance, tablets may be coated with shellac, sugar 
or both. A syrup or elixir may contain the active compound, sucrose as a sweetening agent, methyl and propyl 
parabens as preservatives, a dye and a flavoring such as cherry or orange flavor. 
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S^.c^^ns.orlnj^o^ 

dissolving or suspending the active substance in ^ oj) etc or a synthe tic fatty vehicle like ethyl 

vegetable oil like sesame oil, coconut oil, p ■ Mn be incorporated as required, 

oleate or the like. Buffers, preservatives, ant '°*‘ compounds of formula (I) and their incorporation 

The following examples illustrate the pr p considered as limiting the invention set forth in the 

into pharmaceutical compositions and as sue are Qn g Varian XL-300 Fourier transform spectrome- 

claims appended hereto. All iH-NM R spectra were r^ from tetramethy , si | an e. Mass spectra were 

under standard conditions for those skilled in the art. 

PREPARATION OF INTERMEDIATES 
2-Cvano^-methylbiphenyl 

, /Acr\ o+ 7R°P a solution of t-BuLi in p6ntan6.(1«7 
To a solution of p-bromotoluene 0° fl) * dropping funnel. The bath was then removed 

M) (21 0 ml) was added slowly over a penod of 1 .5 houre - g d hQ P urs The contents of the flask were then 

and the mixture was stirred at room *7^^ in ether (1M) (180 ml) and 

added slowly (using a cannula) at room te P 1 P temperature and then the sluffy was added (using 

dry THF (360 ml). The mixture was stirred for 2 bouts at Hi p A g) jn dry THF (300 ml). The mixt- 

a cannula) to a solution of 2-bromobenzon^le( - 9) ( - 6 d s|owly whi | e stirring into ice-cold IN 

ure, after slicing at room temperature overnight (18 houra^vras^p ^ extracted with ether (3 x 30 0 

- a “• 128 - 88%) - NM 

fcS): 2.42 (S3H). 7.2-7.S (M. 8H>; FAB-US: 0* 194 
Trimethvlstannyl azide 

To a concentrated solution of NaN 3 (1 d k J. formed 
(600 g, 3 moles) in dioxane (400 ml) was filtered. The residue was 
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5.f2-(4 , -Methvlbiphenyl)ltetrazoje 

To a solution of 2 -cyano- 4 ’-methylbiphenyl (390 JJ 2 4 hours! «>oled to room tem- 

azide (525 g. 2.55 moles) at room temperature. The mortu^^^ ^ precjpjtate was resuspe nded in toluene 
perature, filtered, washed with toluene and sucke Of moderate rate at room temperature 

%S L) and THF (250 MO wa, rtM. Ar tgm* HO, wa. a mWlB8 ^ MWaa 

JlZ 2 P SZf ^ 

N-Triohenylmethvl-5-f2-(4 , -meth vlbiphenyl)]tetrazole 

To a cloudy solution of 250 g (1.06 mole) of 5 ^ 2 ' (4 '^^ en ^ ) a wa^ 

triphenylmethylchloride (310 g, 1.11 mole) ^ d _ r ?° artj Q nw j se After addition, the mixture was stirred at reflux 
triethylamine (190 ml, 138g. 1.36mole)wasa p waS hed with water (2x1 L) and dried over MgS0 4 , 

fbr90 minutes. The solution was cooled to wjjj ro t ovapto a solid. This was crystallized from toluene 

SSSSISl SKSSS1 « 0. «*)■• ,H - NMR ,ooa,): 2 28 19 ’ ** 6 - 9 ' 705 

(m, 10H), 1.2-7.5 (m, 12H), 7.9 (dd, 1H). 
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N-Triphenylmethyl-5-[2-(4'-bromomethylbiphenvl)1-tetrazole 

To a solution of N-triphenylmethyl- 5 -[ 2 -{ 4 'methylbiphenyl)]tetrazole (425 g, 0.89 moles) in CCI 4 (4.0 L) were 
added freshly opened N-bromosuccinimide (159 g. 0.89 mole) and dibenzoyl peroxide (22 g, 0,089 moles). The 
s mixture was refluxed fbr2 hours, cooled to room temperature and filtered. The filtrate was concentrated in vacuo 
to give a thick oil. The addition of ether (2.0 L) to this oil resulted in a dear solution which was followed by crys- 
tallization, filtration gave a white solid (367 g, 74%). m.p. 137-1 39. 5°C; 'H-NMR (CDCI 3 ): 4.38 (s, 2H), 6.9-8.0 
(m, 23H). 

10 PREPARATION OF 2 -ALKYL-PYRIDOPYRIMIDIN- 4 ( 1 H)-ONES. 

EXAMPLE 1 

2-n-Butylpyridol[2.3-d]pyrimidin-4(1H)-one. 

15 

To a suspension of 3.5 g (25 mmol) of 2 -aminonicotinic acid in 1 5 ml of dry DMF at room temperature was 
added 7.5 g (75 mmol) of triethyl amine followed by 6.27 g (52 mmol) of valeryl chloride. The mixture was heated 
to 120°C for 2 hours. TLC (75% EtAc/hexanes) indicated that the starting material had been converted to the 
less polar bezoxazin. 10.0 g of NH 4 CO 3 was added cautiously to the hot reaction mixture. The mixture was 
20 cooled and concentrated in vacuo . The residue was taken up in 100 ml of EtAc and 50 ml of water. The phases 
were separated and the aqueous phase reextracted with 2 x 25 ml EtAc. The combined organic phases were 
washed with saturated NH 4 C0 3 (2 x 25 ml), and brine (1 x 25 ml) and dried over MgS0 4 . The solution was filtered 
and concentrated in vacuo. The residue was purified by flash chromatography over silica gel eluting with 
95:5:0.01 CHC^MeOHiNi-UOH to give 0.336 of a tan solid. The solid was dissolved in 6 ml of 0.5M NaOH sol- 
25 ution and heated to 100°C for 1 hour. The solution was cooled to room temperature and acidified with 2M HCI 
to give 0.18 g (0.8 mmol) of a white precipitate. W-NMR (CDCI 3 ): 0.97 (t, 3H, J=7.38 Hz), 1.47 (m, 2H), 1.90 
(m, 2H), 2.82 (t, 2H, 7.5 Hz), 5.1 (bs, 1H), 7.43 (dd, 1H, J=4.4, 7.8 Hz), 8.58 (dd, 1H, J=1.8, 7.8 Hz), 9.01 (m, 
1H). 

30 EXAMPLE 2 



2-n-Butylpyrido[3,2-d]pyrimidin-4(1H)-one. 

Same procedure as in Example 1 above with 1 .5 g (1 1 .7 mmol) of 3-aminopyridine-2-carboxyiic acid. The 
35 crude product was recrystallized from EtAc/hexane to give 0.79 g (3.89 mmol) of a pale yellow solid, 33% yield. 
W-NMR (CDCI3): 0.94 (t, 3H, J=7.33 Hz), 1.45 (m, 2H), 1.84 (m, 2H), 2.89 (t, 2H, J=7.5 Hz), 7.67 (dd, 1H, 
J=4.29, 8.36 Hz), 8.04 (d, 1H, J=7.05 Hz), 8.84 (d, 1H, J=3.04 Hz), 12.38 (bs, 1H). 

EXAMPLE 3 
40 

2-n-Butylpyrido[3.4-d]pyrimidin-4(1H)-one. 

Same procedure as in Example 1 above with 1 0 g (7.2 mmol) of 3-amino-pyridine-4-carboxylic acid. Treat- 
ment of the intermediate bis amide with sodium hydroxide followed by acidification to pH 4-5 gave 0.39 g (1 .9 
45 mmol) of a pale yellow solid, 26% yield. 'H-NMR (CD 3 OD): 0.89 (t, 3H, J=7 .3 Hz), 1 .47 (m, 2H), 1 .72 (m, 2H), 
2.61 (L 2H, J=7.6 Hz), 7.93 (d, 1H, J=5.1 Hz), 8.49 (d, 1H, J=5.1 Hz), 8.87 (s, 1H). 

PREPARATION OF 2.3-DIALKYL-PYRIDOPYRlMIDIN-4(3H)-ONES. 

50 EXAMPLE 4 



2-n-Butyl-3-(2'-(N-triphenylmethyl-tetrazol-5-yl)biphen-4-yl)methylpyrido[2.3-d]pyrimidin-4(3H)-one. 

To a suspension of 16.5 mg (0.55 mmol) of 80% NaH in oil in 0.5 ml of dry DMF was added a solution of 
55 0.1 g (5.0 mmol) of 2-butylpyrido[2,3-d]-pyrimidin-4(1H)-one in dry DMF at 0°C. Following the completion of 

hydrogen evolution, a solution of 0.25 g (0.48 mmol) of N-triphenylmethyl-5-[2-(4'-bromomethylbiphenyl)]tet- 
razole was added in 0.5 ml of DMF. After stirring overnight at room temperature the reaction mixture was con- 
centrated in vacuo and partitioned between 10 ml water and 10 ml EtAc. The phases were separated and the 
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aqueous phas. i,ax»a«ad will. EtAc (3x 5 n,l). The 



EXAMPLE 5 



a.. -a.ja'.fM-trinhanvlmelhvPletfazd-5-yl )hiPPen-4-»l>metfqrip,ri<io[3.2-dl P vfin^Mlo- d ^^)'P Sg: 

.^zx=Z£&££Ei5SSTX= 

temperature, stirred overnight and concentrated !IlM§5u_- extracted with EtAc (3x5 ml). The 

and 10 ml of water. The phases were separated and the aque P m and dried over MgS0 4 . The 

combined organic extracts were washed with wa er ( x ) . f , . fl h chromatography over silica 

sr«rrr E ^^ 

8.86 (dd, 1H, J=1.5, 4.4Hz). 



EXAMPLE 6 

a ■ p..h,otu/a'ON-trintMmvlmelhvPtetyazol-5 - vllblohen-4-vl)malhylpvTi<loT3.&- d lPy r l mi *ll n ~ 4 (3 H )~ 01 ! ^ 

Alkylation of 0.2 g ,1 .0 mmol) a-n-buiylpyriciolB.^-^ip^mldln-^tlPfl-^ne asEn Ex^m|rf^4^bove^oave 
8.07 (d, 1H), 8.69 (d. 1H), 9.12 (s. 2H). 

PREPARATION OF PEPROTECTEP 2 , 3 .D I ALKYL-PYRIDOPYRIMIDINal( 3 H)-ONE S 
EXAMPLE 7 

2-n-Butvl-3-(2’-(tetrazol-5-vl)biphen-4- vl1methylpyrido[2.3-d1pyrimidin-4(3H)-ong 1 

A solution of 0.058 g (0.09 mmol) of 2-n-butyl-3-(2MN-triphenylmethyl^ 
pyrido[2,3-d]pyrimidin-4(3H)-one in a mixture of 0.9 ml acetic acid O-^'wa^an^ -3JJ ^ flggh 

4.4Hz), 9.4 (bs, 1H). FABMS: m/z 438 (M + +1). 

EXAMPLE 8 



i 



2-n-Butvl-3-(2’4tetrazol-S-yl)biphen-4-yl)met hvlpyrido[3.2-dlpyrimidin-4(3H)-one. 




as in I 

8.15 (d,'lH, J=8.1Hz), 8.17 (m, 1H). FABMS: m/z 438 (MM). 
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EXAMPLE 9 



2-n-Butyl-3-(2 , -(tetrazol-5-yl)biphen-4-yl)methylpyrido[3-4-d]pyrimidin-4(3H)-one. 

Hydrolysis of 2-n-butyl-3-(2'-(N-triphenyltetrazol-5-yl)biphen-4-yl)methylpyrido[3 1 4-d]-pyrimidin-4(3H)-one 

as described in Example 6 gave the title compound following purification by flash chromatography over silica 
gel eluting with 70:29:1 EtAc:hexanes:acetic acid. 'H-NMR (CD3OD): 0.82 (t, 3H, J=7.38Hz), 1.33 (m, 2H), 1.69 
(m, 2H), 2.71 (t, 2H, J=7.9Hz), 5.37 (bs, 2H), 7.04 (m, 8H), 7.42-7.61 (m, 8H), 7.99 (d, 1H, J=5.4Hz), 8.51 (d, 
1H, J=4.5Hz), 8.92 (s, 1H). FABMS: m/z 438 (M + +1). 

EXAMPLE 10 

Typical Pharmaceutical Compositions Containing a Compound of the Invention 

A: Dry Filled Capsules Containing 50 mg of Active 

In gr edien t geT..„Cap.Bnlg 

Ingredient 
2-n-buty 1-3- [ ( 2 ’ - 
tetrazol-5-yl )biphen- 
4-yl )methyl ] py r i do- 
[2 ,3-d]pyrimidin-4(3H)- 
one 



Lactose 



Magnesium stearate 

Capsule (size No. 1) 

The 2-n-butyl-3-[(2'-tetrazol-5-yl)biphen-4-yl)methyl]pyrido[2,3-d]pyrimidin-4(3H)-one can be reduced to a 
No. 60 powder and the lactose and magnesium stearate can then be passed through a No. 60 blotting cloth 
onto the powder. The combined ingredients can then be mixed for about 10 minutes and filled into a No. 1 dry 
gelatin capsule. 

B: Tablet 

A typical tablet would contain 2-n-butyl-3-[(2'-tetrazol-5-yl)biphen-4-yl)methyl]-pyrido[2,3-d]pyrimidin- 
4(3H)-one (25 mg), pregelatinized starch USP (82 mg), microcrystalline cellulose (82 mg) and magnesium 
stearate (1 mg). 

C: Combination Tablet 

A typical combination tablet would contain, for example, a diuretic such as hydrochlorothiazide and consist 
of 2-n-butyl-3-[(2’-tetrazol-5-yl)biphen-4-yl)methyl]pyrido[2,3-d]pyrimidin-4(3H)hone (50 mg) pregelatinized 
starch USP (82 mg), microcrystalline cellulose (82 mg) and magnesium stearate (1 mg). 

D: Suppository 

Typical suppository formulations for rectal administration can contain 2-n-butyl-3-{(2'-tetrazol-5-yl)biphen- 
4-yl)methyl]pyrido[2,3-d]pyrimidin-4(3H)-one (0.08-1.0 mg), disodium calcium edetate (0.25-0.5 mg), and 
polyethylene glycol (775-1600 mg). Other suppository formulations can be made by substituting, for example, 
butylated hydroxytoluene (0.04-0.08 mg) for the disodium calcium edetate and a hydrogenated vegetable oil 
(675-1400 mg) such as Suppocire L, Wecobee FS, Wecobee M, Witepsols, and the like, for the polyethylene 



mount per capsule (mg) 
50 



( 



149 



200 
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pharmaceutically effective amounts as described, for example, m C above. 

E: Injection 

A typical injectible fa— n woaia — 

d]pyrimidin-4(3H)-one sodium phosphate i asic an y nharmaceutically effective amount of another 

inhibitor and/or a calcium channel blocker. 



Claims 

15 

1. A compound of formula (I): 

20 



(CH,) r 
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5 



10 



15 



20 



25 



30 



35 



40 



45 



50 



(e) 



OH 0 

I U r 

-C— P-OR 5 

I Q I C 

R 9 OR 5 



* 



0 

(h) -P-R 9 

OR 5 



(i) -S0 2 NH-heteroaryl as defined below, 

(j) -CH 2 S02NH-heteroaryi as defined below, 

(k) -SOjNH-CO-R 22 , 

(l) -CHzSOaNH-CO-R 22 , 

(m) -CONH-SOjR 22 , 

(n) -CHzCONH-SOjR 22 , 

(o) -NHSOaNHCO-R 22 , 

(p) -NHCONHSOz-R 22 , 



N-N NtN 

Cq) /^N or 



,11 



N-N 



N-N 



(r) -CI^^j^N or -CHz^f'N-'R 11 , 

L- 



Cs) 



11 

N-N NzrN 

- CO- NH -^N ° r - CO- NH 1 f 

’ll 



(t) -CONHNHS0 2 CF 3 , 

(u) -so 2 nh-cn, 



(v> 



N-N 



Tt • 



(w) 




(x) -POtORSKOR 4 ), 

(y) -S0 2 NHCONR 4 R 22 , 

wherein heteroaryl is an unsubstituted, monosubstituted or disubstituted five or six membered aromatic 
ring which can optionally contain from 1 to 3 heteroatoms selected from the group consisting of O, N or 
S and wherein the substituents are members selected from the group consisting of -OH, -SH. -C,-C 4 -alkyl, 
-C r C 4 -alkoxy, -CF 3 , halo (Cl. Br, F. I). -NO* -C0 2 H. -COHC r C 4 -alkyl). -NH 2 , -NH^^-alkyl) and -N(C,- 
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5 



10 



IS 



20 



25 



30 



35 



40 



45 



50 



55 



C 4 -alkyl) 2 ; . 

R 2 a and R 2b are each independently 

(a) H, 

(b) halogen, (Cl, Br, I, F) 

(c) N0 2 , 

(d) NH 2 , 

(e) CrC^-alkylamino, 

(f) di(C 1 -C 4 -alkyl)amino 

(g) S0 2 NHR 9 , 

(h) CF 3 . 

(i) Ci-Cg-alkyl. 

(j) C r Ca-alkoxy, 

(k) C r C e -alkyl-S-, 

(l) C r C 6 -alkenyl, 

(m) C 2 -C 6 -alkynyl; 

(n) aryl as defined below, 

(o) aryKCrC^alkyl), 

(p) Cj-C r cycloalkyl; 

R 3 * is 

(a) H, 

(b) halo (a, Br, I, F) 

(c) CrC r alkyl. 

(d) CrCs-alkoxy, 

(e) CrCa-alkoxyalkyl; 

R 3b is 



(a) H, 

(b) halo (Cl, Br, I, F) 

(c) N0 2 , 

(d) C r C 6 -alkyl, 

(e) C^Cg-acyloxy, 

(f) C 3 -Crcydoalkyl, 

(g) C 1 -C«-alkoxy, 

(h) -NHS0 2 R 4 , 

(i) hydroxy(C r C 4 -alkyl), 

G) aryl(Ci-C 4 -alkyl), 

(k) CrC^alkylthio, 

(l) Ci-C 4 -alkyl sulfinyl, 

(m) C^-alkyl sulfonyl, 

(n) NH 2 , 

(o) Ci-C 4 -alkylamino, 

(p) di(C,-C 4 -alkyl)amino, 

(q) fluoro-CrC^alkyl-, 

(r) -SO r NHR 9 , 

(s) aryl as defined below, 

(t) furyl. 



(u) CF 3 , 

(v) CrCe-alkenyl, 



"*■ 18 H, acyl a. aalinaO above oratraWrt chain or tonchaa C,-C. alW opboaa., aababtataa w«h 

*^3 » SE5 = or sbafch, chain o, brancheO C,-CValicy. cpbanaliy aababbaaO w«h 



aryl as defined above 
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R 4 0 

R 5 is H, -CH-0-8-R 4a ; 



E is a single bond, -NR’^CH^.,-, -S(0) x (CH 2 ) 8 -where x is 0 to 2 and s is 0 to 5, -CH(OH)-, -O-, CO-; 
R 6 is 

(a) aryl as defined above optionally substituted with 1 or 2 substituents selected from the group con- 
sisting of halo (Cl. Br, I, F) -0-C,-C 4 -alkyl, C^-alkyl. -NO* -CF 3 , -S0 2 NR 9 R 10 , -S-C^-alkyl. -OH, 
-NH 2 , C 3 -C r cycloalkyl, C 3 -Cio _ alkenyl; 

(b) straight chain or branched CpCe-alkyl, C^-Cg-alkenyl or (^-Cs-alkynyl each of which can be 
optionally substituted with a substituent selected from the group consisting of aryl as defined above, 
Ca-Cr-cycloalkyl, halo (Cl. Br, I, F), CF 3 . CF 2 CF 3 , -NH 2 , -NH^-C^alkyl). -OR 4 -N(C r C 4 -alkyl) 2 , -NH- 
S0 2 R 4 , -COOR 4 , -S0 2 NHR9; or 

(c) an unsubstituted, monosubstituted or disubstituted heteroaromatic 5 or 6 membered cyclic ring 
which can contain one to three members selected from the group consisting of N, 0, S, and wherein 
the substituents are members selected from the group consisting of -OH, -SH, Ci-C^alkyl, C,-C 4 -al- 
koxy, -CF 3 , halo (Cl, Br, I, F), or N0 2 ; 

(d) Cj-CT-cycloalkyl; 

(e) perfiuoro-C,-C 4 -alkyl, 

(f) H; 

R 7 is 

(a) H. 

(b) straight chain or branched ^-Ce-alkyl, CrC 6 -alkenyl or Cj-Cs-alkynyl, 

(c) halo(CI, Br, I, F) or 

(d) CF 3 ; and 

R 8 ® and R®> are independently 

(a) H, 

(b) Ci-Ce-alkyl optionally substituted with a substituent selected from the group consisting of -OH, - 
guanidino, C 1 -C 4 -alkoxy, -N(R 4 ) 2 , COOR 4 , -CON(R 4 ) 2 , -O-COR 4 , -aryl, -heteroaryl, -SfOk-R 22 , -tetrazol- 
5-yl, -CONHSO 2 R 22 , -S02NH-heteroaryl, -SO 2 NHCOR 22 , -PO(OR 4 ) 2 , -PO(OR 4 )R 9 , -S0 2 NH-CN, 
-NR^COOR 22 , -(CH^R 4 , 

(c) -CO-aryl, 

(d) -C 3 -C 7 -cycloalkyl, 

(e) halo (Cl, Br, I, F), 

(f) -OH, 

(g) -OR 22 , 

(h) -Ci-C^perfluoroalkyi, 

(i) -S(0) x -R 22 , 

0) -COOR 4 , 

(k) -S0 3 H, 

(l) -NR 4 R 22 , 

(m) -NR 4 COR 22 , 

(n) -NR 4 COOR 22 , 

(o) -SOzNRW, 

(P) -NO* 

(q) -N^SOjR 22 , 

(r) -NR 4 CONR 4 R 22 , 

0 

(s) -o<W 22 r 9 , 

(t) -aryl or -heteroaryl as defined above, 

(u) -NHSOzCFa, 

(v) -SOzNH-heteroaryl, 

(w) -SOjNHCOR 22 , 
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(x) -CONHSOzR 22 , 

(y) -PO(OR 4 ) 2 , 

(z) -PO(OR 4 )R 4 , 

(aa) -tetrazol-5-yl, 

(bb) -CONH(tetrazol-5-yl), 
(cc) -COR 4 , 

(dd) -S0 2 NHCN, 

(ee) -NR 4 S0 2 NR 4 R 22 , 

(ff) -NR-^SOjOR 22 , 

(gg) -CONR 4 R 22 , 

(hh) 



O 




R9 is H, Ci-Cs-alkyl. aryl or arylmethyl; 

Rio is H, C,-C 4 -alkyl; 

rii is H, CrCe-alkyl, C r C 4 -alkenyl, C,-C 4 -alkoxy alkyl, or 



-CH 2 




R i3 fe h, (C r C 4 -alkyl)CO-, C,-Ce-alkyl. allyl. C 3 -C r cycloalkyl, aryl or arylmethyl; 
ru i S h’, Ci-Ca-alkyl, C r C 8 -perfluoroalkyl, C 3 -C 6 -cydoalkyl, aryl or arylme y , 
R 15 is H, Ci-Ce-alkyl; 

ri 8 is H, Ci-Ce-alkyl, C 3 -C 6 -cydoalkyl, aryl or arylmethyl, 

R i7 is -NR 9 R 10 , -OR 10 , -NHCONHz, -NHCSNH 2 , 



-nhso 2 






or -nhso 2 






pis and Rio are independently Ci-C 4 -alkyl or taken together are -(CHz),- where q is 2 or , 

R 2 o is H. -N0 2 , -NH 2 , -OH or -OCH 3 ; 

R 21 is 

(a) aryl as defined above, 

halo(CI, Br, F, I), -CF 3 ; 

R 22 is 

(a) aryl as defined above, 

(b) heteroaryl as defined above, 

SPEm W-nh,. ■ 

PO 3 H 2 , -PO(OH)(0-C,-C 4 -alkyl). -PO(OR 4 )R 9 ; 
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(e) perfluoro-Ci-C 4 -alkyl; 

X is 

(a) a carbon-carbon single bond, 

(b) -CO-, 

s (c) -O-. 

(d)-S-. 





(e) 


-N-, 


10 




Rl3 




(f) 


-CON-, 

R« 




(g) 


-NC0-, 

Rl5 


15 





(h) -OCH r , 

(i) -CH 2 0- 

20 (j) -SCH 2 -, 

(k) -CH 2 S-, 

(l) -NHC(R 9 )(R 10 ), 

(m) -NR 9 SO r , 

(n) -S0 2 NR 9 -, 

25 (o) -C(R 9 )(R 10 )NH-, 

(p) -CH=CH-, 

(q) -CF=CF-, 

(r) -CH=CF-, 

(s) -CF=CH-, 

30 (t) -CH 2 CH r , 

(u) -CFzCFr, 
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(V) 





5 



10 



IS 



20 



CV> 



OR 14 

I 

CH-, 



CX) 



OCOR 1 6 

I 

-CH- 



NR 17 

II 



25 



(Z) 



F 1 B o OB 
\ / 
-C- 



19 



r is 1 or 2 ; and 

the pharmaceutically acceptable salts thereof. 



2, A compound of Claim 1 wherein: 

M is a C atom; 

35 K and L are kneeled together to form a 6 membered aromatic ring containing one N atom that is not at 

K and five C atoms which may be substituted at the carbon atoms with R , an , 

R i is 

(a) -COOH. 



40 



45 



<b> 

N— N 



I 

H 




(c) -NH-SO 2 CF 3 ; 

(d) -SOaNH-heteroaryl as defined above. 

(e) -CH 2 S0 2 NH-heteroaryl as defined above, 

(f) -SOzNH-CO-R 22 , 

(g) -CHjSOaNH-CO-R 22 , 

(h) -CONH-SO 2 R 22 . 

(iJ-CHzCONH-SOzR 22 , 

(j) -NHS02NHC0-R 22 , 

(k) -NHCONHSOj-R 22 . 
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R2° is H; 

R2b is H, F, a. CF 3 , C^-Ce-alkyl, Cj-Ce-alkenyl, C 2 -C 6 -alkynyl, or aryl; 

R*> is H; 

R3b is H> Fi cl, CF 3 , C r C 4 -alkyl, CrC^alkenyl, C^-alkynyi, Cs-Cg-cycloalkyl, -COOCH 3 , -CO- 
OCjHs, -SO r CH 3 , NH 2l -N^-C^alkyl^ or -NH-S0 2 CH 3 ; 

E is a single bond, -O- or -S-; 

R« is 

(a) C r C 5 alkyl optionally substituted with a substituent selected from the group consisting of C 3 -C 6 -cyc- 
loalkyl, Q, CF 3 , CCI 3 , -0 -CH 3i -OCjHg, -S-CH 3 , -S-C 2 H 6 , phenyl, or F; 

(b) CrCs-alkenyl or CyCs-alkynyl; or, 

(c) C 3 -C 5 -cydoalkyl; 

R? is H; 

R te and R 8b are independently 

(a) H, 

(b) Ci-Cg-alkyl optionally substituted with COOR 4a , OCOR 4a , OH, aryl, or -(CHJ^R 4 ; 

(c) OR“, 

(d) -OH, 

(e) -N0 2 , 



r 4 o 

I II oo 

(£) -N-C-R Z/ , 

(g) -CONR 4 R 22 , 

0 

(h) -NR 4 -S-0-R 22 , 

(i) -NR 4 R 22 , 

<j) halo(CI, F, Br), 

(k) -CF 3 , 

(l) -COj-R 43 , 

(m) -CO-aryl as defined above, 

(n) -S(0) x -R 22 , 

(o) -S0 2 -NR 4 R 9 , 

(p) -N(R 4 )S0 2 R22, 

(q) aryl as defined above, 

(r) -NR-KJONR^ 22 , 

(s) -N(R 4 )S0 2 N(R 4 )R 22 ; 

X is a single bond; 

r is one. 

A compound of Claim 2 selected from the group consisting of: 

(1) 2-n-Butyl-1-[(2'-carboxybiphen-4-yl)methyl]pyrido-[2 ( 3-d]pyrimidin-4(1 H)-one; 

(2) 2-n-Butyl-1-[(2'-(tetrazol-5-yl)biphen-4-yl)-methyI]pyridot2,3-d]pyrimidin-4-{1H)-one; 

(3) 2-n-Butyl-1 -[(2'-{tetrazol-5-yl)biphen-4-yl) methyl]pyrido[3,2-d]pyrimidin-4-(1 H)-one; 

(4) 2-n-Butyl-1-[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]pyrido[3,4-d]pyrimidin-4-(1H)-one; 

(5) 2-n-Butyl-1-[(2'-(tetrazol-5-yl)-biphen-4-yl) methyl]pyrido[4,3-d]pyrimidin-4-{1H)-one; 

(6) 2-n-Butyl-6-methyl-H(2'-(tetrazoF5-yl)-biphen-4-yl)methyl]pyrido[2,3-d]pyrimidin-4-(1H)-one; 

(7) 6-Amino-2-n-butyl-1-H2'-(tetrazol-5-yl)biphen-4-yl)methyl]pyrido[2,3-d]pyrimidin-4-(1H)-one; 

(8) 2-n-Butyl-1-[(2'-(tetrazol-5-yl)biphen-4-yl)-methyl-8-methyl]pyrido[4,3-d]pyrimidin-4-(1 H)-one; and , 

(9) 2-n-Butyl-1-5-methyl-[(2'-(tetrazol-5-yl)biphen-4-yl)methyl]pyrido[3,4-d]pyrimidin-4-(1H)-one; 

(1 0) 2-n-Butyl-5,7-dimethyt-1 -(2'-(tetrazol-5-yl>-biphen-4-yl)methylpyridot2,3-d]pyrimidin-4(1 H)-one; 

(1 1) 6-Amino-2-n-butyl-5-methyl-1-{(2'-(tetrazol-5-yl)biphen-4-yl)methyl]pyrido[2,3-d]pyrimidin-4(1 H)- 

one; 

(12) 2-n-Butyi-5-methyl-7-methylamino-1-((2'-(tetrazol-5-yl)biphen-4-yl)methyl]pyridop,3-d]pynmidin- 

4(1H)-one; 
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5 



10 



(13) 1-l(2'-(N-Benzoylsulfonamido)biphen-4-yl)-methyl]-2-n-butyl-5,7-dimethylpyrido[2,3-d]-pyrimidin- 

^4)^-"n-Bu'tyl-5,7-dimethyl-1-[(2’-(N-trifluoromethyl]sulfonylcarboxamido)biphen-4-yl)methyl]-pyrido[ 

2,3-d]pyrimidin-4(1 H)-one. 



A compound of Claim 1 wherein: 

M is a C atom; 

J and ^'reconnected together to form a 6 membered aromatic ring containing one N atom that is not at 
J and five C atoms which may be substituted at the carbon atoms with R 7 , R te and R ; 

R 1 is 

(a) -COOH, 



is 



20 



<b) 



N— N 




I 



H 



(c) -nh-so 2 cf 3 ; 

(d) -S0 2 NH-heteroaryl as defined above, 

(e) -CH 2 S0 2 NH-heteroaryi as defined above, 

(f) -SOzNH-CO-R 22 , 

(g) -CHzSOzNH-CO-R 22 , 

(h) -CONH-SOzR 22 , 

(i) -CH 2 CON H-SOzR 22 , 

(j) -NHSOjNHCO-R 22 , 

(k) -NHCONHSO 2 -R 22 , 

R 28 is H '- .. , , 

R 2 b j S h, F, Cl, CF 3 , C 1 -C 6 -alkyl, C 2 -C 6 -alkenyl, C 2 -C 8 -alkynyl, or aryl, 

R 3 b ^ H , F, Cl, CF 3 , C r C 4 -alkyl, Cj-C^alkenyl, C 2 -C 4 -alkynyl, C 5 -C 6 -cycloalkyl, -COOCH 3 , -CO- 
OCzHg, -SO r CH 3 , NH 2 , -N(C 1 -C 4 -alkyl) 2 or -NH-S0 2 CH 3 ; 

E is a single bond, -O- or -S-; 

(a) C^-c! alkyl optionally substituted with a substituent selected from the group consisting of CrCs-cyc 
loalkyl. Cl, CF 3 , CCI 3 , -0-CH 3 , -OCzHs, -S-CH 3 , -S-C 2 H 5 , phenyl, or F; 

(b) Cz-Cs-alkenyl or CrCg-alkynyl; or, 

(c) CrCs-cycloalkyl; 

R 7 is H; 

R8a an d R8b are independently 

/g\ J,^ 

(b) C^Cs-alkyl optionally substituted with COOR 4a , 0C0R 43 , OH, aryl, or -{CHJ^R 9 , 

(c) -OR 22 , 

(d) -OH, 

<e> -N0 2 , 

R*0 

(f) -N-C-R 22 , 

(g) -CONR 4 R 22 , 



50 
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0 

(h) -NR 4 -C-0-R 22 , 



(i) -NR’R 22 , 

0) halo(CI, F. Br). 

(k) -CF 3 , 

(l) -COjR 4 ®, 

(m) -CO-aryl as defined above, 

(n) -S(0) x -R“, 

(o) -S0 2 -NR 4 R 9 , 

(p) -N(R 4 )S0 2 R 22 , 

(q) aryl as defined above, 

(r) -NR 4 CONR 4 R 22 , 

(s) -N(R 4 )S0 2 N(R 4 )R 22 ; 

X is a single bond; 

r is one 

A compound of Claim 4 wherein: 
R 1 is 

(a) -COOH, 

(b) 



N— N 




I 



H 



(c) -NH-SO r CF 3 , 

(d) -S0 2 NH-heteroaryi as defined above. 

(e) -SOzNH-CO-R 22 , 

(f) -conh-so 2 r 22 . 

E is a single bond; 
r is one, 

R 2 a R 2 b R3a a nd R 36 are each H, -C,-C r alkyl. -CrCe-alkenyl, -CrCe-alkynyl, -Cl, -F, -N0 2 , -CF 3 ; 
R 6 is -Ci*C 4 -alkyl, -cydopropyl, -CH 2 CH 2 CH 2 CF 3 , -CH 2 CH 2 CF 3i -Cj-Cs-alkenyl, -cydop- 
ropylmethyl. 

R 8 ® and R 86 are each independently H, -Ci-C 4 -alkyl, -N0 2 , -NR 4 R 22 , -OCH 3 , -NR 4 COOR 22 , -Cl, -CH. 
jCOOR 4 ®, -SfOJx-R 22 -alkyl, NR 4 ONR 4 R 22 , CH 2 OCO(C 1 -C 4 - alkyl), NR 4 COR 22 , COjR 4 ®, -F, -CH 2 Ph, - 
CONR 4 R 22 . 

A compound of Claim 5 selected from the group consisting of: 

(1) 2-n-Butyl-3-[(2'-carboxybiphen-4-yl)-methyl]pyrido[2,3-d]pyrimidin-4(3H)-one; 

(2) 2-n-Butyl-3-[(2'-(tetrazol-5-yl)biphen-4-yl)-methyl]pyrido[2,3-d]pyrimidin-4{3H)-one; 

(3) 2-n-Butyl-3-[(2’-carboxybiphen-4-yl)-methyl]pyrido[3^-d]pyrimidin-4(3H)-one; 

(4) 2-n-Butyl-3-[(2’-(tetrazol-5-yl)blphen-4-yl)-methyl]pyrido[4,3-d]pyrimidin-4(3H)-one; 

(5) 2-n-Butyl-7-isopropyt-3-{(2'-(tetrazol-5-yl)-biphen-4-yl)methyl]pyrido[4,3-d]pyrimidin-4-(3H)-one; 

(6) 6-Amino-2-n-Butyl-3-[(2'-{tetrazol-5-yl) biphen-4-yl)methyl]pyrido[2,3-d]pyrimidin-4-(3H)-one; 

(7) 6-Acetamido-2-n-Butyl-3-[(2'-(tetrazol-5-yl)-biphen-4-yl)methyl]pyrido[2,3-d]pyrimidin-4(3H)-one; 

(8) 2-n-Butyl-5-methyl-3-[(2'-(tetrazol-5-yl) biphen-4-yl)methyl]pyrido[3,4-d]pyrimidin-4 (3H)-one; 

(9) 2-n-Butyl-3-[(2'-(tetiazol-5-yl)biphen-4-yl) methyl-6-thiomethylpyrido[2,3-d]pyrimidin-4(3H)-one; 

(10) 2-n-Butyl-7-carboxy-3-[(2'-(tetrazol-5-yt)-biphen-4-yi)methyl]pyrido[2,3-d]pyrimidin-4-(3H)-one; 

(11) 2-n-Butyl-7-{N-isopropylcarbamoyl)amino-3-[(2'-(tetrazol-5-yl)biphen-4-yl)methyll-pyrido-{3,2-d] 

pyrimidin-4-(3H}-one; 




EP 0 481 614 A1 



(12) 2-n-Butyl-6-(N-isobutyloxycarbonyl)amino-3-[(2'-(tetrazol-5-yl)biphen-4-yi)methyl]-pyrido[2,3-d] 
(T3)^-n-Bii^-^-[N-oiiorpholin-4-yl)carbamoyl)-N-methyl]amino-3-[(2'-tetrazol-5-yl)biphen-4-yl)-met 

s (^4) P 2-n^utyi^(N^oprop^oxy«irtonyl-N-methyl)-amino-3-[(2'-tetrazol-5-yl)biphen-4-yl)methyl] py- 

(1^^^-Ben^loxyra^bonyi^l-methyl)ainino-2-n-butyl-3-[(2'-(tetrazol-5-yl)biphen-4-yl)inethyl]pyrido 
(l'6)^[^'T^B^“)^^°na m ido)b'Phen-4-yl)]-benzyl-2-n-butyl-6-(N-isopropyloxycarbonyl-N-methy 

do)biphen-4-yl)methyl]pyrido[2,3-d]-pyrimidin-4(3H)-one; ...... a . 

(18) 2-n-Butyl-3-[(2'-(tetrazol-5-yl)biphen-4-yl) methyHpyrido[3.2-d]pyrimidin-4(3H)-one, 

(19) 6-[N-Benzyl-N-n-butyloxycarbonyl]-2-propyl amino-3-[(2'-(tetrazol-5-yl)biphen -y)-me y]py 

15 ( 20 ) 2^-Buty1-6^N-methyl-N-isobutyloxycarbonyl) amino-3-[2'-(tetrazol-5-yl)biphen-4-yl) methyl]pyri- 

(21)'^^-^^l^butenoyl)amino-2-n-propyl-3-[2'-(tetrazol-5-yl)biphen-4-yl)rnethyl] pyrido[3,2-d] 
20 ^)^-(N^enzoy[-N-n-pentyl)amint>-2-n-propyl-3-[2'-(tetrazol-5-yl)biphen-4-yl)methyl] pyrido[3,2-d] 

(23) 6-(N-(p-Chloro)benzoyl-N-n-pentyl)amino-2-n-propyl-3-[2'-(tetrazol-5-yl)biphen-4-yl) methyljpyri- 

(2^ ^i^-(^ l hloro)benzoX'N-isobutyl)amino-2-n-propyl-3-I2'-(tetrazol-5-yl)biphen-4-yl)methyl] pyri- 
(25) '6-(N-n-Propyl-N-isobutyioxycarbonyl)amino-2-n-propyl-3-[2'-(tetrazol-5-yl)biphen-4-yl) methyl]py- 

^2e/6-^N-Bei^y| l -^n^ei^)amino-3-t2'-(N-benzoyl-sulfonannido)bipheri-4-yl)methyl]-2-n-propylpyri- 

so 2 ^-Bu^^^(N^^yl"N*isobutyloxycarbonyl) amino-3-[2'-(tetrazol-5-yl)biphen-4-yl) methyl]pyn- 

(28) &^l-Benzyl-N-butanoyl)amino-2-n-propyl-3-[2'-(tetrazol-5-yl)biphen-4-yl)methyl]pyrido [2,3-d]py- 

(29) 6-(N-(p-Chloro)benzoyl-N-n-penty])amino-2-n-propyl-3-[2'-(tetrazol-5-yl)biphen-4-yl) methyl]pyri 

35 (3(^&^-n- r ^p l ^^-^sobu^loxycarbonyi)amino-2-n-propyl-3-[2'-(tetrazol-5-yi)biphen-4-yl) methyljpy- 

(3i°)^^-B^Myl-N-lpentyi)amino-3-l2'-(N-benzoylsulfonamido)biphen-4-yl)methyll-2-n-propylpyri- 

do(2,3-d]pyrimidin-4(3H)-one. 

40 

7. A compound of claim 1 wherein: 

M is a C atom; 

J and L areoinnected together to form a 6 membered aromatic ring containing oneNatom that is not at 
45 J and five C atoms which may be substituted at the carbon atoms with R , R and R f 

R 1 is 

(a) -COOH, 
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(b) 



N — N 
/ 



< 






-N 



N 

I 

H 



(c) -NH-S0 2 CF 3 ; 
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(d) -S0 2 NH-heteroaryl as defined above, 

(e) -CH 2 S0 2 NH-heteroaryl as defined above, 

(f) -SOzNH-CO-R 22 , 

(g) -CH 2 S0 2 N H-CO-R 22 , 

(h) -CONH-SOzR 22 , 

(i) -C H 2 C ON H-SOjR 22 , 

0) -NHSOzNHCO-R 22 , 

(k) -NHCONHSOj-R 22 , 

R2» is H; 

R2*> is H, F, Cl, CF 3 , Ci-Ce-alkyl, Cj-Ce-alkenyl, Cj-Cg-alkynyl, or aryl; 

R 38 is H; 

R3b j S h, F, Cl, CF 3 , C r C 4 -alkyl, CrC 4 -alkenyl, CrC 4 -alkynyl, Cg-Ce-cycloalkyl, -COOCH 3 , -CO- 
OCsHb, -SOrCH 3 , NH 2 , -N(C,-C 4 -alkyl) 2 or -NH-S0 2 CH 3 ; 

E is a single bond, -O- or -S-; 

R 9 is 

(a) C,-C 5 alkyl optionally substituted with a substituent selected from the group consisting of CrCs-cyc- 
loalkyl, Cl, CF 3 , CCI 3 , -0-CH 3 , -OCjHs, -S-CH 3 , -S-C 2 H 5 , phenyl, or F; 

(b) CrCs-alkenyl or C^-Cj-alkynyl; or, 

(c) Cs-Cs-cycloalkyl; 

R 7 is H; 

R«a and R“> are independently 

(a) H, 

(b) C,-C e -alkyl optionally substituted with COOR 48 , OCOR 48 , OH, aryl, or -(CH^R 4 ; 

(c) -OR 22 , 

(d) -OH, 

(e) -N0 2 , 

R 4 0 

I II oo 

(f) -N-C-R 22 , 

(g) -CON 4 R 22 , 



0 

(h) -NR 4 -C-0-R 22 , 

(i) -NR 4 R 22 , 

(j) halo(CI, F, Br), 

(k) -CF 3 , 

(l) -C0 2 R 4a , 

(m) -CO-aryl as defined above, 

(n) -S(0) x -R22, 

(o) -S02-NR 4 R® 

(p) -N(R 4 )S0 2 R22, 

(q) aryl as defined above, 

(r) -NR 4 CONR 4 R 22 ; 

(s) -N(R 4 )S0 2 N(R 4 )R 22 ; 

X is a single bond; 

r is one. 

A compound of Claim 7 wherein: 

R' is 

(a) -COOH, 
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(b> 



N — N 




N 



H 



(C) -NH-SO2-CF3, 

(d) -S0 2 NH-heteroaryl as defined above. 

(e) -SO 2 NH-CO-R 22 , 

1S 1 (f) -CONH-SO 2 R 22 . 

E is a single bond; 

R 2 a R 2 b R 3 a and R 3 b are each H, -Ci-Ce-alkyl. -C 2 -C 8 -alkenyl, -C 2 -C 0 -alkynyl, -Cl. -F. ’^° 2 ’ 
r 6 L -C.-C^-alkyl, -cydopropyl. -CHzCHaCHzCFa. -CH 2 CH 2 CF 3 , -CrCValkenyl, -cydopropylmeth)J^ 

20 R8a and R8b are each independently H,-C 1 -C 4 -alkyl,-N02,-NR 4 R 22 ,-0Ci^,-NR 4 C00R ,- . 2 

COOR 4 ®, -StOJx-R 22 - alkyl, NR 4 CONR 4 R 22 , CH 2 OCO(C r C 4 - alkyl). NR 4 COR 22 . C0 2 R , -F, -CH 2 Ph. - 
CONR 4 R 22 . 

9 A comDOund of Claim 8 selected from the group consisting of: 

25 ’ A (1) Methyl. N-[2-rvbutyl^(2^tetrazol-5-yl>biphen^-yl)methyl]pyrido[2,3-dH(3H)-pynmidinone iminel, 

^2) Benzyl, N-[2-n-butyl-3-[(2'-{tetrazol-5-yl)-biphen-4-yl)nnethyl]-5-methylpyrido[3,4- ] pynmi 1 

(3)^PhTnyt-5-amino-N-[2-n-butyl-3-[(2'-(tetrazol-5-yl)biphen-4-yl)-methyl]pyrido-[2,3-d]pynrnidin-4(3H)- 
30 (T^Methyl, N-[2-n-butyl-3-[(2'-(tetrazol-5-yl)-biphen-4-yl)-methyl]-6-isopropylpyrido-[3,2-d]pyrimdm-4 

( (5) H> "n m BuSi N-[2-n-butyl-3-[(2’-(t e trazol-5-yl)-biph e n-4-yl)-methyl]-5-(N-propylcarbamoyl-amino)pyri- 

M S?3!2S2SI!5« 

( 10 ) 10 M^iiyl- 3 -( 2 '-<N-berizoyls , jlfonamick)) b ipheTV 4 -yl)mel h yl- 2 -rvbuty^ 6 -{N'teoprQpyloxycarbo n yl-N- 

45 boxamido)biphen-4-yl)methylpyrido[2,3-d]pyrimidin-4(3H)-imine. 

10. A pharmaceutical composition which comprises a pharmaceutically acceptable carrier and a pharmaceuti- 
cally effective amount of a compound of Claim 1 . 

so 11. The use of a compound as claimed in Claim 1 for the manufacture of a medicament for the treatment of 
hypertension. 
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